ADVERTISEMENT. 


THE 

Ceylon Manure Works 

The Largest MANURE Works 
in Ceylon. 


SPECIALITY IN 

COCONUT 

FERTILIZERS 

Giving Excellent Results. 

Special Mixtures made up to 
Suit all Kinds of Soils. 

A. BAUR, 

Worlds : KELANIYA STATION, Office : No. 5, PRINCE ST., FORT, 







Coconut Planter’s Manual 

OR 

All About “The COCONUT PALM” 

( Cocos Nucifcra,) 

INCLUDING 

PRACTICAL INSTRUCTIONS 

FOB 

PL3NTING and CULTIVATION 

WITH 

Estimates Specially Prepared for Expenditure 
and Receipts. 

A SPECIAL CHAPTER ON DESICCATING COCONUT 

AND OTHER .SUITABLE INFORMATION FROM A VARIETY 
OF SOURCES; REFERRING TO THE INDUSTRY 
IN CEYLON, SOUTH INDIA, THE STRAITS 
SETTLEMENTS, QUEENSLAND AND 
THE WEST INDIES. 

• COMPILED JJV 

or. ^’EK.o-'crsojNr, c.zmt.g-.. 

Editor of the “Ceylon Observer” pad “ Tropical Agriculturist.” 


fourth: edition. 
Price R3 or 4s. Nett. 


Colombo, I 5- GnACEcmmctt, Sr„ 

Ceylon. I London, E. C. 

A. IVS. & J. FERGUSON. 

For list oj Agents see Advertisement nt end. 


1007 




PREFACE TO THE FOURTH EDITION. 


TT n publishing a Fourth Edition of our Manual on the 
rgj Coconut Palm — first issued in 1885 and revised and reprinted 
** in 1888 and 1904 — we give prominence to what is of im- 
mediate service to the intending cultivator, and to relegate to an 
Appendix the fuller but less important information compiled from 
various sources. But we must point out that while practical instruc- 
tion for the Planter will be found at once on pages 26-57, he 
must not omit to notice the useful information from practical writers 
given on pages 57-70 ; and again ii to xxvii and Ixxvi-c. The 
Estimate of Expenditure and Receipts for a Plantation on pages 
71-2 can be compared with anothor much more detailed on pages 
73-75, which is more "up to date.” Wo have as the penultimate 
chapter of this volume, a final contribution on the subject of 
Coconut Planting from one who was a patriarch among his brethren 
in this island, and whose shrewd commonsense was proverbial : 
wo refer to the late Mr- W. B. Lamont, who was for 55 years 
a planter in Ceylon and died in the island. The late Mr. Jardine 
nnd the veteran Mr. W. H. Wright who is still happily with us, 
Mr. F. Beven, Mr. G, T. ISicbolas and other practical living 
planters among us, are those on whom we have drawn for 
information as to cultivation, while in respect of enemies and diseases 
the reports of Messrs. H. N. Ridley, D. Morris, E. E. Green, 
T. Petch, C- Dricberg and others are given. Finally, wo are ablo 
to give a chapter on Desiccating Coconut from the pen of Mr. C. M. B. 
Wilkins. 

The varied information respecting Coconut Cultivation in 
countries other than Coylon, cannot fail to be useful; and wo have 
specially to thank Mr. H. N. Ridley, Director of Botanic Gardens 
and Forests, Singapore, for permission to reprint bis Report (and 
illustrations) on the destruction of Coconut Palms by Beetles — see 
pages Iv-lx. 

THE COMPILER. 

November, 1907. 
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COCONUT PLANTER’S MANUAL 


THE BEGINNINGS OF COCONUT CULTIVATION IN CEYLON. 


T HE coconut palm is by no means indigenous to Ceylon. 

Though tho most striking and ubiquitous of all plants over 
a great part of the lowcountry, the palm is nowhere found that its 
planting cannot be accounted for : and unlike the cinnamon bush, 
or rather tree, it can nowhere bo discovered in a mid state.* 
De Candolle, tho greatest authority on the subject, places the original 
habitat of the coconut palm in the Eastern Archipelago, somewhere 
jn the neighbourhood of Sumatra and Java, and surmises that nuts 
floated thence both East and West : — Eastwards to the Islands of the 
Pacific and the Coast of Central America, and Westward to Ceylon 
and the East Coast of Africa.! The native tradition that locates the 
earliest specimen or grove of this palm in the neighbourhood of 
Weligama, on the .Southern Coast, is in strict accordance with what 
might be expected under De Candolle’s theory. Tho tradition is 
that a king of Ceylon was a leper, or afflicted with somo skin 
disease, and that he (Knsta-Raja) was cured by sea-bathing and the 
milk of the coconut, or the use of the expressed oil. Curiously 
enough, the Maliawansa (the ancient .Sinhalese history of Ceylon) 
does not contain nearly so many references to tho coconut as it 
does to the palmyra palm, although tho later now does not cover 
nearly the area occupied by coconut. One shrewd surmiso why tho 
Mahawansa, has so little to say about the coconut, hazarded by 
Mr, H. Nevill, is that the practice of toddy-drawing after a time, 
and its distillation into spirit, would prejudice the priestly historians 


* See the Paper entitled:— “The Coconut Palm In Ceylon : Beplnnlnp, Pise 
and Progress of It s Cultivation," By Hon. Mr. J. Ferpuson, c. m.o., — Journal 
No. 57, Yol. XIX, 1000, of the Boyal Asiatic Society, Ceylon Branch. 

t See what Dc Candolle says in his book, reproduced In full in the appendix. 
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against the palm and its cultivation. Be this as it may, Mr. Nevill 
notices that the Mahawansa (XLII. chapter) records how King 
Aggrabddhi 1. about a.d. 689 caused “ a coconut plantation of three 
yojanas (about 36 English miles) in extent” to be formed, probably 
between Dondra and Weligama, and so it is surmised that his statue 
was cut out of the rock near the Weligama Vihara, as a memorial of 
the King who began a systematic plantation if he did not introduce 
coconut planting into Ceylon. There are, however, some earlier 
historical references to the coconut in Ceylon, but there is no need to 
go further into the question here. 

We were indebted for a later link in the chain of local coconut 
planting to the intelligent Attapattu Mudaliyar of the Colombo 
Kachcheri. Looking over his English copy of the Mahawansa 
Mudaliyar Solomon Soneviratne came on the passage where it is 
related that the Minister of Prdkrama B&hu the Great formed a 
coconut plantation between Bentota and Kalutara, one yojana or 12 
English miles in width. The original passage bearing on the planting 
is worth transcribing as follows: — 

“ Thence the great minister proceeded to the port of Bhimatittha. 
And there he built a bridge, eighty-six cubits’ span, at the mouth 
of the Kalanadi* river; one of about one hundred yatthis’ f sparnat 
the village KadaliBena ; J one of forty yatthis’ span over the Sala- 
gama river § and one of fifty cubits’ span over the Salapadapa river.|| 
Thus did he build those and other bridges at divers places where it 
was difficult to cross over ; and likewise also he made numerous 
gardens and halls for preaching and the like, and did even give 
away much alms and hold feasts (in connection therewith). 

“Afterwards this great minister of the king formed a large 
coconut garden, full of fruit and fine shade, and gave it the famous 
name of PrAkrama Bdhu; and it extended from the Bhimatittha 
Vihara [Bentota] unto the ford of the Kalanadi [Kaluganga], a space 
of about one yojana in width. 


* The Black river, Kalu-ganfta. 

t A yatthl Is equal to seven cubits of two spans to the cubit. 
‘ 'z Kehelsen, Kehel-lenava ? 

, 5 Salgamu-ganga. . . .. . , 

liJSaiink. 
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“And when he had caused the great forest Mahalabujagaccha* to 
be cut down altogether and rooted up, he made a fino village thereon 
and planted a large grove of jak trees near it.” 

The Attapattu Mudaliyar, in calling our attention to the passage, 
writes : — 

“It appears that coconut estates on a large scale were planted 
on the South-Western Coast of Ceylon long before the arrival of the 
Portuguese. See 44th verse of the 86th chapter, ‘ Bhima-tittha’ 
is modern Bentota. ‘ Kalanadi 1 is the Kaluganga. The whole of the 
coast line from Kalutara to Bentota formed one coconut garden, and 
was named after the King who caused it lo be planted. 

“ It is very interesting to find that the Sinhalese of that date 
had found the best soil in the Island for coconuts to plant tho Royal 
garden. It is possible, os you mentioned to me, that on the Southern 
part of tho coast the coconut first grow from nuts washed ashore 
from the Eastern Archipelago.” 

The strange part is, if there were extensive coconut groves iu 
the South-West part of the island before tho advent of the Portuguese, 
that there is little or no mention of the coconut by the Portuguese 
historian Ribeiro or his French editor. Tho areka and talipot palms 
are freely mentioned ; but the coconut much less prominently. It is 
only after the arrival of tho Dutch tin twe hear of a stimulus to the 
oxtonsion of coconut planting being afforded. But even then, it will 
take most people by surprise to learn that so late as a.d. 1740 the 
const line between Colombo nnd Kalutara — now a continuous coconut 
grove — remained almost implanted and was described as “nine-tenths 
waste,” and so Governor Yan Irahoff, in that year, proposed surveying 
and distributing this land in limited portions to “ persons who are 
inclined to plant them with coconuts and to pay Government duties on 
them.” So, it would seem that by a system of “ Rnjnkariya ” was 
most if not' all the coconut planting (as also all the tank building 
and canal digging) dono in Ceylon previous to the advent of the 
British. And yet we havo no hesitation in saying that the past CO to 70 
years have seen more than six times the area covered with the coconut 
palm that can be credited to all the King.s or Governors of Ceylon 
in the twelve hundred and sixty years bolwcen A.D. 589 nnd 1840. 


' Madelgnsvanava. 



4 


COCONUT PLANTER'S MANUAL. 


PALM CULTIVATION IN CEYLON- 


There are said to be over a thousand known species of palms, hut 
of those the proportion found in Ceylon is very limited, only 10 to 12 
indigenous species, while porhaps 25 to SO are found in the Botanic 
Gardens. We have now in Ceylon, however, those of most value for 
their economic products, pre-eminently the Coconut and Palmyra, the 
Jaggery or Kitul (Caryota urtns), the Arecanut, and the Talipot palm. 
By far the most important to the people of Ceylon is the 

Coconut (Cocos nucifcrd) 

The coconut is by no means so often mentioned in the Mahdvanso 
(the ancient Sinhalese history of Cej'lon) as the palmyra, and no 
allusion whatever is made to it as an article of diet in any of its 
products, nor is it mentioned among fruit trees desirable of cultivation 
before 1153. In the same way, although the areca and talipot 
palms are alluded to by early European writers, there is little 
or no mention of the coconut, now the most (prevalent of all 
and the mainstay of native agriculture. The Dutch gave a great 
stimulus to the cultivation of the coconut ; for, what is now the scene 
of one of the most continuous groves of the palm in the island — 
namely, between Colombo and Kalutara — was so lately as 1740 
described as nine-tenths waste. Governor Yan Imhoff in that year 
proposed surveying and distributing this land in limited portions to 
“ persons who are inclined to plant there with coconuts and to pay 
Government duties on them.” The ordinary life of a coconut palm 
is said to bo about 80 years, but there are trees along our western 
coast certainly over 120 years still bearing, and some coconut planters 
believe the coconut tree practically has no limit to its productive life 
if judiciously and librally treated. At the beginning of • the present 
century, the Western and Southern coasts of Ceylon presented, with 
certain intervals, a fairly continuous grove of coconut palms, but it 
did not extend far inland (10 million coconut trees being the 
reckoning between Dondra Head and Kalpitiya), but Bertolaccj 
pointed out the large field for an extension of planting on the 
North-West coast around Ohilaw and Puttalam, and he men- 
tions that the peninsula of Kalpitiya was, in his own time .within 
18 years, changed from a barren unproductive soil to an expanse of 
the finest plantations of this palm, and splendid cultivation extends 
now (1907) all the way from Colombo via Negombo and Chilaw almost 
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continuously to the neighbourhood of Puttalam, Little or no coconut 
oil was in the first quarter of this century exported from Ceylon to 
Europe.* To India between 1806 and 1813 there were annually sent 
about three millions of coconuts, 28,000 measures of oil, and 3,500 
cwt. of copra, besides 20,0G0 cwt. of coir. The Arabs must have 
taught the Sinhalese how to prepare coir or cordage from the fibr 0 
of the coconut about the 13th or 14th century. The mannfacture of 
coir (said to be best from unripe nuts) from the husk of the coconut 
acquired great importance in the time of the Dutch, as many as 3 
million pounds — of cordage, chiefly — being supplied and exported 
principally to Batavia and the Cape of Good Hope. The port captains of 
Colombo and Galle were allowed to manufacture or sell on their own 
account; the former 600,000 lb. and the latter 500,000 lb. of coir 
cordage. In the early days of the British the manufacture fell off, 
the natives considering the work only fit for low castes ; but at the 
present day it affords extensive employment to the inhabitants on the 
coast, especially in the South and West. 

Systematic coco-palm cultivation by Colonists in Ceylon was 
first commenced in the Jaffna and Batticaloaf districts in 1841, and a 
vast amount of money has been lost over it from first to last, many 
of the plantations having passed out of the original proprietors’ hand 
for a trifling percentage of their cost. In 1853, Mr. A- O- Brodio 
Assistant Agent at Puttalam, stated that there were nearly a million 
coconut trees in the district of Cbilaw and Puttalam, and that the 


* In 1820 Captain Boyd, an Aberdeen navigator, In cominnnd of an 
East Indian trader (the partner afterwards in the Ann of Aciand, Boyd 
<fc Co.), is said to have taken home the first cargo of coconut oil ever 
exported from Ceylon. There was. at that time, no market for this article in 
England, and when the cargo arrived home there was some difficulty in 
persuading any one to purchase It, At length some relatives of the captain, 
proprietors of a wool mill, reported on the fitness of tbo oil for lubrica- 
ting purposes, and a sale was effected. In 1832 or 1833 Aciand, Boyd & 
Co. established the first oil mill worked by steam, and the export trade 
in coconut oil then became a favourite mode of utilising tbc savings of 
civilians and military men. Master Attendant, then Capt., Steuart also 
took a cargo of coconut oil homo nbout 1820, utilising plantain stems to 
fill up the interstices between the casks. Another account has it that. 
Governor Sir R. Wilmot Horton established the first coconut-oil mills worked 
by steam power at Colombo and made the first shipment of oil on Government 
ucconnt to London and that Messrs. Aciand, Boyd & Co. then bought 
the mills (St. Sebastian) and got out an engineer of their own, the late 
Mr. Rudd, Senr. In the Government Calendar for 1S35, one entry In the 
Directory portion for Colombo Is:— "The Steam Engine in the charge of 
Mr. H. Rudd." Some years nftcr Messrs. Wilson & Archer started the 
Belmont (now Hultsdorf) mills, Mr. David Wilson's father having invented 
a process for separating the fat from the oleine of the coconnt oil, so making 
It (cocountoil) to keep liquid in cold : this gave a great Impetus to the trade 

t See T A. vol. 1S93-1 page 313. 
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cultivation was rapidly extending. From . 1840 to 1850 was the era of 
planting by Europeans ; then came a blank 6f ten years, and then the 
natives began to extend their cultivation, and in the Western and N.- 
W. Provinces especially, they brought many thousands of acres of jungle 
under cultivation, more especially along the valley of the Mahaoya 
between Negombo* and Polgahawela, beginning with 1860, and of 
later years in the Chilaw and Madampe districts of the North-Western 
Province ; at Rajakadaluwa and beyond towards Puttalam the process 
of planting coconuts still goes on, and there are large reserves. This 
movement forty to fifty years ago was a consequence of the growing 
prosperity of the people through the money disseminated for rice and 
other supplies, for carting, artificers’ work, &c., by the great coffee 
enterprise from 1850 onwards, and of the Government unlocking thei r 
low-country reserves of Crown land. The latest extensive develop- 
ment has been in South Batticaloa district (Akkarapattu & Padruppu, 
south of Kalmunai) where several thousand acres have been planted 
within the past ten to fifteen years. 

. The principal coconut-growing region in Ceylon extends in a belt 
along the North-Western, Western and Southern coasts of Ceylon, 
and in the Batticaloa districts of the Eastern Province and the Jaffna 
Peninsula in the North. Of late years a great deal of land has been 
planted more inland in the Western and North-Western Provinces, 
more especially along the side of che railway line, where Government 
have sold extensive areas for this purpose, and as stated above 
throughout the Mahaoya valley, in the Kegalla and Kurunegala 
.districts, &c. The coconut palm flourishes in the neighbourhood of 
Ratnapura and there ought to be considerable scope for further plant- 
ing in the Sabaragamuwa district, only that it is generally too wet to 
( allow bf .liberal fruit crops. Some of the Kelani Valley tea planters 
tried interplanting coconuts in their fields, one Veyangoda estate alone 
supplying 32,000 nuts, enough for nearly 1,000 acres of plants widely 
.interspersed; but in some cases these have been supplanted by the 
latest favourite, the Para (Hevea) rubber plant. The popular 
^belief is that the coconut tpalm will not do well beyond the sound of 
the see . waves or the human voice, but, on the contrary, very fina 
groves are found in the Central Province, in the rich valley of 

' ' * The several industries in the productsof the palm have developed in a 

remarkable, way. There are now in the district at least two On-Mills with 
hydraulic maemnery driven by steam power, besides a nomber of chtkoos 
worked ' by cattle and- hand, two desiccating factories and six or seven Coir 
Fibre mills. — H. White, Negombo Administration Report for 1S9S. 
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Dumbara, around Gampoln, Peradeniya, Kandy, and in Matale, and 
in certain years, considerable crops, up to some millions of nuts have 
been returned as the annual harvest in tho Central (15,000 acres 
giving 22 millions nuts one year) and Uva provinces. The latter 
grew over 5 million nuts in one year. The coconut palm requires an 
average temperature of 80 degrees, and 70 inches annual rainfall, 
although in the Ohilaw district it does with less : the best soil is on the 
alluvial flats alongside large streams not too frequently or long flooded ; 
secondly, a deep brown gravelly loam such as the Matale Valley 
has in perfection in many parts. At Badulla there is a good coconut 
garden flourishing at 2,000 feet elevation; and coconut-planting goes 
on at Bibile and Medegama. On one estate in the Matale district’ 
90 acres coconut with coffee interspersed did excellently well for 6ome 
years, and the palms are still flourshing. In Ambagamuwa there is a 
solitary coconut palm at 3,500 feet above sea-level, but it has never 
produced fruit. Of late years a great many coconut palms have been 
planted in coffee and cacao land in the Dumhara Valley, ICelani 
Valley, and Kegalla generally, (perhaps 00,000 acres altogether) 
Galagedara, Panwilla, and Matale districts ; aud very large plantations 
opened in the Kurunegala district. Coconut planting has also 
been greatly extending in the Batticaloa district, more especially 
in the new Southern district of Akrapattu where 3,000 acres havo 
been sold and 2,000 brought into cultivation ; while 876 acres havo 
been planted in Trincomalee district ; in Puttalam, 14,000 acres 
planted in 14 years ; in Ohilaw, Pitigal Korale South having 65,000 
acres under coconuts. Eveu in the North-Central Provinco a good 
deal of planting has been done in recent years, and Mr. lovers 
estimated in 1888 that 1,500 acres were under the palm. Wo foar 
500 acres more have not been added in the past 18 years. In Jaffna 
300 acres waro planted in 1900 and the railway extension to that 
peninsula should stimulate further planting. Mullaittivu district has 
1,351 acres under coconuts yielding nearly 5 million nuts in one year* 

The calculation up to 1860, was that there were 250,000 acres 
of coconut palms (belonging to native and European-owned plantations) 
in Ceylon, covered with twenty million full-grown trees ; but 
considering the extension or planting chiefly by natives in the interval 
of 33 years, we raised the total in 1893 to 650,000 acres ; but now in 
1907 we feol hound to revise this and givo (in view of oar calculations 
on another page) tho total area at 750,000 acres with 60 million trees, 
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or three times the area and number given 47 years ago. In our 
Directory only 250,000 acres are entered of regular coconut plantations- 
Natives own 50,000 acres at least, besides out of a total of 750,000 
acres. There is scarcely a native land-owner or cultivator in the 
country who does not own a garden of palms, or other fruit trees, 
or vegetables besides his paddy-field. Our estimate is far below the 
figures given in the Government Blue Book for 1906 which, however, 
wo feel sure, are ridiculously inaccurate, as regards acreage and crops 
in certain provinces. Here is a summary of that return : — 


Area aitd Crop op Coconuts in 1906. 


Province. 

Acres. 

No. of nuts 
yielded. 

Average per 
acre. 0 

Western 

325,522 

... 372,126,975 

... 1,143 

Central 

17,631 

... 16,847,291 

961 ... 

Northern 

22,239 

... 25,414,932 

... 1,143 ... 

Southern 

104,517 

... 252,144,250 

... 2,412 ... 

Eastern 

34,539 

... 60,125,100 

... 1,451 

North-Western ... 

445,352 

... 773,443,032 

1,737 

825 ... 

North-Contral 

2,223 

1,834,000 

Uva 

4,331 

18,754,429 

... 4,330 ... 

Sabaragamuwa ... 

40,776 

... 73,584,800 

... 1,S04 ... 

Total ... 

997,030 

1,584,274,809 

1,589 


No. of coconut 
trees at SO to 
acre* 
20,041,760 
1,402,480 

1.779.120 
8,361,360 

2.763.120 
35,628,160 

177,840 

346,480 

3,262,080 

79,762,400 


The total acreage and number of trees in the North-Western 
Province and the total yield given of nuts are far too large ; but it is 
when the extent in all the provinces is noted that the unreliableness 
of the figures is exposed : an average yield of 1,260 nuts per acre for 
the island is about what used to be the minimum estimate or say at 
most 1,400 nuts. For, while on plantations the crop is sometimes up to 
4,000 per acre, on the other hand, gardens not cultivated give less 
than half and much of the native land is covered with worn-out 
or over-crowded trees bearing nothing. We cannot, however, accept 
more than 60 millions as an approximate estimate of the number of 
coco-palm6 of all ages from those newly planted upwards, and we 
would reduce the acreage to 750,000 acres; We believe, further, that 
the number of coconuts produced in a good average season in Ceylon 
cannot well reach beyond 1200 millions the greater portion being used 
for the food and drink of the people. 

It requires about 40 full-grown nuts or a full year’s crop from an 
average good tree on a plantation to make 1 gallon of oil, 12£ of which 
(say 500 nuts) go to a cwt. worth up to R30. Cjpra requires from 1 <0 
to 200 nuts to the cwt. Desiccated coconut kernel for confectionery— 


* The Compiler is responsible for figures in these columns. 
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3 nuts to 1 lb. — is a recent local manufacture of growing importance, 
(see our list of Mills* for its preparation and the large export now over 
20 million lb., per annum) ; and coconut butter has become a great 
industry in Germany. For 1,200,000 gallons of arrack consumed 
annually in Ceylon and 120,003 exported, 330,000 palm trees at 4 
gallons per tree may suffice (Mr. Ellis got 5 - 9i gallons from some rich 
trees) ; but an enormous number of palms are devoted to sweet and 
even intoxicating toddy. Taking last year’s (1906) return of Exports 
we work out trees as follows : — 


Coconut oil 
Copra 
Desiccated 
Coconuts ... 


539,070 cwt. 
451,134+ „ = 

20,213,570 lb. = 
No. = 


= Nuts 270,000,000 
= „ 90,000,000 

= ,, 60,000,000 
10,013,500 


(Poonac and Coir are got from Oil and Copra nuts) 
Arrack, and Baker’s and Sweet Toddy, say ,, 


1,800,000 


Total Nuts. ..437, 813, 510 

or not nearly one-half of the coconut crop from Coylon palms, apart 
from the trees not in bearing or past bearing. If we take 15 millions 
(chiefly on plantations) as yielding the above, 36 for local food, J and 
9 for young and old palms, wo get a total of 60 million Coconut palms 
of all ages and qualities in Ceylon. } [For discussions as to superior 
value of Cochin oil, see T. A. page 597 vol. 1897-9S. For propor 
spelling “ Coconut ” see T, A. page 473 vol. 1895-6.] 

We quote as follows from a letter of “W. B-L.” in December 1887: — 

“I do not know the proportion of oil obtained from copra in the 
great manufactories : but I wrought chekkus for a dozon years, and 
always got three gallons of oil from 45 lb. At 9 lb. 3 oz. to the 
gallon this is 27 lb. 9 oz. or 61-8 per cent. I cannot believe that the 
chekku can extract more oil from tho same copra than the hydraulic 
press, from thoroughly ground material : but the chokku will only 
oporate satisfactorily on copra as dry as sun or firo beat can make it. 
If then a recent statement sis to the outturn of the mills be correct, it 


* In Ferguson's “Ceylon Handbook and Directory’’ for 1907-8. 
t In 1893 tlie oxport of copra was ns inucli ns 500,277 cwt. Highest, price of 
copra was .£33 UK per ton, London price, Mny-Jnnc 1902. Highest price in 
19o7, was £27 17s 6d per ton on 11th March. 

t Say that tiierc arc KOO.OOO families in Ceylon, do they use two coconuts at 
least a day on an average ? I.et us take two and wo got 733,000,00 nut s requiring 
aliout. :uj 'million trees ns nliove (native palms yield only half what plantation 
trees do) and givinp a totnl of (V) million trees. the Laccadives, each adult Ir 

said to cat four coconuts a day. Sec also page m (ct saj.) A. IS92-3. 
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indicates the average of superfluous moisture in commercial copra to 
be 8-5 per cont. supposing the chokku and mill machinery to bo equally 
effective.” 

The Government Bluebook for 1906 reports 2,016 oil mills in the 
Island — native “chekkns” driven by bullocks, chiefly — divided as 
follows Western Province 816; North-Western 174; Southern 
849; Eastern 34;* Northern 148; Central and North Central and 
Uva 0 ; Sabaragammva 0. But the chief werk in expressing oil is 
done in the great steam mills (6 reported) with hydraulic machinery 
at Colombo: — Hultsdorf, Grandpass, Kelaniganga, Mattakkuliya, 
Hunupitiya, Mills, &c., and at Negombo. Of Desiccating Mills ther e 
are 9 in the Western and 2 in the N.-W. Province. Coir fibre, yarn 
and mattings are also prepared at some of the mills, notably at Hults- 
dorf, Dematagoda, Grandpass, Lunu villa, Mirigama and Veyangoda. 

To a Cevloneso coconut plantation proprietor belongs the credit of 
introducing irrigation for the cocount palm on an extensive scale as a 
full account given in the T. A. vol. 1887-8, page 687 will show. 

Of the earliest age at which the coconut palm can be brought 
l nto bearing under favourable circumstances in Ceylon, we have the 
following evidence from a practical planter : — :£ Of 290 plants I put 
down in May 1879, ten per cent are now (June 18S6) in flower, and 
I have already gathered nuts from the most forward tree. It appears 


* In the Administration Report of tbe Government Agent for trie Eastern 
Province for 1890 we rend: — “Coconuts continue to bo an important factor 
in the food supply, not onlyns being directly consumed in large numbers, but 
on account of the additions to the pecuniary resources derived from the sale 
of surplus, chiefly in the shape of copperah. The demand for land continues 
entirely in small blocks, by natives especially on the North road. The crops of 
manioc, yams, and vegetables taken off the land after it is first cleared, and 
for two or three years after, are also a material addition to the food supply, 
especially in such a year os we have jnst passed through. Mr. E. N. Atherton 
has favoured me with the following account of the application of Emopean 
enterprise and capital to coconut cultivation in this district ‘Dr. Sortnin 

•was the first to open his coconut estate, Tannamurai, five miles from town, 

bordering the lftke, in 1810. Simultaneously my father - opened Kalinunai 
estate, opposite the obelisk, and subsequently sold it to his cousin, Meadows 
Taylor, the novelist, whose brothers, Selby and Granville Taylor, opened 
Llnsogoor and Hyderabad estates, the former for Gerald Balmain and the Jatter 
for their brother. Holdemess opened Easter Seatoun for Ouchterlony in 
1847. I think, after which Gumming and Drummond opened Tuvnnnge, spring, 
field, and Kainthavala estates. Mylempavelli, on the 7th milepost, was 
opened by Doctor Galland. Santliivelly, Idunro's, was opened by him in 131 1 , 
and Rockwood by Kidd in 1850. O'Grady opened his present estates for 
Nicol, who was so disgusted that he sold them cheap to the former. Tor 
1897, the A. G. reports over 2,000 acres sold for coconuts and 0,000 acres at 
Tirukovil to be disposed of In April 1893 ; altogether 30,000 acres suitable for 
coconuts have been surveyed. About 2,000 acres have been opened at Iirn- 
kovil. 
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then, that, though coconuts are not suited to the views of those who 
think o make rapid fortunes, there is no undertaking in the colony, 
where so much can bo got, for so little outlay, by those who have the 
patience to waif, and' there is nothing so suitable for such of the 
people of the country as have a little capital tc invest if they will 
only do it justice during its early years.”® In the Rajakadaluwa 
district, estates in their 9th and 10th year have yielded over 3,200 
nuts per acre, The use of Salt would be very beneficial to Coconut 
culture : see page 256, vol. T. A. 1S97-S. 

Of the self-propagating power of the coconut, we had an in 
teresting report in Nature (1890) from a traveller who found young 
coconuts growing on the margin of an ont-of-thc way South Pacific 
island, and naturally concluded that they were nuts carried thither by 
the waves; but his letter drew forth an explanation from another 
correspondent who saw the nuts “planted” by the Commander of a 
passing ship. Nevertheless, coconuts were no doubt carried by the 
sea from their original habitat, the Eastern Archipelago, both eastward 
to tho Pacific isles and America, and westward to Ceylon and Africa, 
tailing root and growing on the coasts on which they drifted. 

Mr. Curruthers (Acting Director) for 1902: - “Advice has been 
given as to the value of Mimosa pudicu, the sensitive plant, as a 
nitrogenous manure dug in ; the roots of this plant usually contain a 
high proportion of the nodules caused by bacteria which produco 
nitrogen, and experiments with this plant are so fur most encouraging.’ 

It has been commonly remarked -that tho uses of the coconut palm 
aro as numerous as the days of the year. Food, drink, domestic 
utensils, materials for building and thatching, wine, sugar and oil are 


* Fee a very practical paper on “ Profitable Cocouul Cultivation In Ceylon ’ 
by au old planter, page II in appendix, Mr. W. H. Wright at Mirignnin has 
trees coming into bearing at 5 and 0 years and tills has also been the case 
In the Cliilnw and Rnjnkadnluwn districts. See his paper on pages iil-vi of 
appendix. 1+ ncres at Mount Trfvvinia with 1,101 bearing trees averaged 
514 nil ts.'per tree for ten years— sec pace iil of Appendix. Much useful informa- 
tion will lie found in the “Tropical Agriculturist " and in the “ Agricultural 
Magazine, ’ Colombo. We quote a vetomn planter: — 

“ The method followed by me upon my plantation of 1175 ncres when 
planting out the young palms— namely cutting t lie necessary holes about aft. 
square and SO in. deep ami burning in them all cast-away wood and all 
rubbish and planting the young palms after the ashes thus obtained have 
been well forked into the soil— is, 1 observe, being followed by some of (he 
natives witli very good results, which they thoroughly appreciate, and I have 
no doubt that gradually the system will be generally observed." — .V/. II'. 
11- Wright. 
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amongst the many gifts to man of this munificent tree.* Unlike the 
other trade staples of Ceylon, tea, rubber, coffee and cinnamon, a very 
arge proportion of the products of the coconut palm — nuts, oil, 
arrack, leaves for thatch, fences, mats and baskets, timber, <£c, — are 
locally utilized. Arrack in varying quantities (according to the 
demand in the Madras Presidency) is exported, but the export is not 
to be compared to the large local consumption which unfortunately 
increases with the increasing wealth of the people. The British are 
blamed for regulating and encouraging the arrack and liquor traffic, but 
the consumption was considerable before the British appeared in Ceylon. 
We believe, however, that taverns and illicit grogshops are too widely 
multiplied, and that we should take a leaf out of the Dutch policy in 
Java, where the consumption of intoxicating liquors among the natives 
is very rigidly restricted. A good many million of coconuts are 
exported, the trade in this form developing largely of late years, to 
the Continent of Europe, but the chief trade is in coir fibre from the 
husk and the expressed oil chiefly used in Europe as a lubricant, 
specially for soap-makingt and dressing clothes, and partially for 
candle-making and lighting purposes ; African palm oil and 
petroleum being the great rivals. The maximum value of 
products of the coconut palm exported may be taken at about 
the following figures: — Oil £500, 000; Coir 150,000; Arrack, 
£2,000 ; Copra (the dried kernel sent to India for native food and 
latterly to France to be expressed) £260,000 ; Nuts, £50,000,000> 


* The following are only a few of the countless uses of tills invaluable tree. 
The hares for rooting, for' mats, for baskets, torches or chules, fuel, brooms, 
fodder for cattle, manure. The stem of the leaf, lor fences, forpingoes (or 
yokes) for carrying burthens on the shoulders, for fishing rods, and innumer- 
able domestic utensils. The cabbage or cluster of unexpended leaves, lor 
pickles and preserves, The sap, for toddy , for distilling uiTnck, and for 
making vinegar, and sugar. The unfonned nut for medicine and sweetmeats. 
The young nut and Its milk, for drinking, for dessert ; the green nusk lor 
preserves. The nut, for eating, for carry, for milk, for cooking, the oil 
for rheumatism, for anointing the bnir, for soap, for candles, forignt; 
and the poonac, or refuse of the nut after expressing the oil, for cattle and 
poultry. The shell o t the nut, for drinking cups, charcoal, tooth-powder, 

spoons, medicine, hookahs, beads and bottles, and knife-handles, fne con- or 

fibre which envelopes the shell within the outer husk, for mattresses, 
cushions, ropes, cables, cordage, canvas, fishing-nets, fuel bruslits, oakum 
and floor mats. The trunk, for rafters, laths, sailing boats, troughs, 
furniture, firewood ; and when very young, the first shoots, or cabbage, iisb, 
vegetable for the table. The entire list, with a Singhalese enthusiast, is nu 
interminable narration of the virtues of his favourite tree, lament. 


' f Soap made at Hultsdorf (and ? other) mills, was exported from Ceylon, 
660 cwt. in 1890 worth K2f,140 ; In 1892, tbe export- was only Hiio worm; 
in 18934, no exports ; while 11127,610 worth of soap was imported in lbyi. 
In 1897, exports none ; imports 10,070 cwt. E214,0il pay lug R 11 Aw ol • 
In 1902 the Imports were 3,909 cwt. of t-oilet soap valued at K29,02U trad iu,ofi 
cwt. of bar soap E 122, 090. 
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Pooiiac, £50,000; Desiccated Coconut £150,000, Miscellaneous products 
£3,000 =say £1,200,000*— while tbe value of the produce locally 
consumed must be from 18 to 20 million rupees per annum, and the 
market value of the area covered with coconuts approximates probably 
to twenty millions sterling.! The extended local use, as well as 
cultivation, of coconuts is certain to go on with Kail way Extension to 
the North and the development of the coast districts as well ns of 
part of the interior of the island. — Ceylon Coconut Oil in London has 
varied from average £3S per ton in 1877 to £39 10s. in July 1907; Copra 
has run up to so high a price as £33-l0s per ton, during a great boom 
i/i May to June, 1902; but the highest price obtained in 1907 up to 
September, was £27- 17s. 6d. per ton, Tbe cause is said to be a great 
demand for soap and candle-making. 

The distribution of the Ceylon coconut products exported may be 
seen from the following table for the last complete season. 


Distribution of the Exports ok Coconut Products During Year 1000. 


COUNTRIES. 

Coconut 

on. 

Copra. 

Desic- 

cated 

Coconut, 

PflODUC. 


Coir. 

Rope. 

Vara. 

Fibre. 


CAVt. 

cwt. 

in 

cwt. 

No. 

cwt 

cwt. 

cwt. 

To United Kingdom ... 

17Mt5 

12183 

l<mG3S3 

SO 

11031806 

125 

07501 

42S?4 

„ Austria 

P71SI 

6*5641 

366600 


M01O 

... 

300 

1100 

„ Belgium 

12378 

30812 

SC2230 

110370 

217830 


1352 

34141 

,, Franco 

•i 

10161 

72S51 


825) 

13 

1230 

3800 

,, Germany 

51 762 

1718S3 

8223330 

1S1PS0 

1246307 

... 

13*89 

30492 

M Holland 

6237 


607400 

20 0 

131159 



1317 

3823 

,, Denmark 

7 

4S720 

902,0 

101 

420:15 

... 


i no 

iraf 1 

100 3 

6000 

. . 


7930 


2IC0 

230 

,, lltissia 


81' -lo 

>PO0 



... 



« Spain 



18700) 



-T. 


t 

» Norway »t Sweden .. 

son 

.... 

46600 


... 

... 


nr 

„ Turkey 



260 


1009 

„ . 


130 

,, India 

01126 

147 


6S 

SSOO 

23 

0559 

703 

„ Australia 

16 


1003073 


32400 

30 

1131 

roos 

■ • \ 

89546 

... 

2008 090 


OleOO 

,, 

2025 

17511 

„ Afnai 

272 


C300J 


1310109 

00 


11093 

ji China 

22U 


130 



,, 

261 

a 

„ Japan 

402 




5000 

0 . 

40 

1124 

,, Strait* Settlements, .. 






19403 

Sit 

73.7 

,, Mauritius 








123 

„ Mali a 

•• 

... 

•• 

— 


•• 

0 






UMII 





Jam to 31.il Dec, l«wf 

6U720 

121373 

19384540 



1D0S1 

07374 

155193 


Tlic Ceylon Customs give total value— sec Trade of Ceylon In Addenda — 
lor 1000 of Coconuts Palm Products at over 10 million rupees. Of coconut 
oil we exported us mucli ns 351,000, cwt. in 1602 (the year of greatest export, 
so far) ; of Coir about 213,000 cwt. were sent awny In 1000, prepared in treat 
part for brusli-nmkfng— there arc 21 coconut fibre factories in the United 
Kingdom— and a large export trade is springing up in .Coconut paonneand 
eoprn to the European continent to express oil nnd for feeding purposes ; 
10 Coconuts go to a gallon of oil worth 111 to R1 1. In Jntliin I/O) full-grown 
nuts will give 325 lb. Copra dried— 25 gallons oil — 2 cwt. fully. 

t In taking over land for public purposes each bearing coconut palm is 
valued at Kill, and in Native Gardens, there arc SO to Uri trees at least per 
oofc— let us say £5n nil acre, aud without counting young or old palms that 
would give us for 730, no J acres, a total value of JKJT.oO'-'.UW ! 





















14 


COCONUT PLANTERS MANUAL. 


Here is an iteresting return made up to date of the closing of the 
old commercial season: — 


Exports ok Product: ok tije Coconut Pai.m 1877-18S9; 


Total Exports ; 

"s ! 
cu 

c 

£_* 

£■> 

O 

5 g~ 

8 o * 

o 


o — 

05 

o6 

lalOet. 1883 to 30'Sept.l cn '' 

. J 


» if* njo 


Do 1S87 do 

Do 16S6 do 

To 18)5 do 

Do 1854 do 

Do 18r3 do 

Do 1882 do 

Do 1581 do 

Do 1880 do 

Do 1870 do 

Do 1878 do 

Do 1877 do 


1 
1- 

1E.5C 

1835 

1SS4 

18:3 

1832 

1891 

1SS0 

1879, 

187Sl 


4,1, 

234,308127.500 
27-4,003 178,361 
423.8301 77, 34f 
106,293 1 3 2, 82' 


IS3.70-3 

|247,U3 

316,503 

213,822 

112,825 


5 >,001 
13,33' 
a 


12.1S1 

64,215 

a 


6 

I'A 

Coir, Cut. 

■*? 

-S-s-s . 
|I| 2 f 

, . o 
= . 
=7 = 
•Z e5 

cj = 

Bop 

Yam. 

Fitac. 

vjw *5 

o 1,° O 
H « 


9,074 

78,702 

28,710 

Tons. 

60,000 

B. 

12000000 

• . 

7,015 

79,840 

22,820 

70,000 

12640000 


9,670 

69,037 

20.612 

60,97 o 

11227321 

a 

7,810 

71,116 

17,219 

17,172 

9325465 


10,419 81, 057 

12,732 

62,633 

11376213 


14,473 85,105 

13,672 

01,213 

143GF040 


11,702 fO, 870 

18,003 

46,210 

10801040 

• >( 

7,479 

65,8S5 

6,190 

28,992 

6393405 

.X 

11, WO 

43,717 

6,117 

30,018 

7469871 


7,200 

66.S28 

6,902 

30,697 

1614520 


8,201 

51,005 

0,670 

16,229 

6559025 

... 

7.810 

57,671 

6,317 

18,176 

104127(1 


We supplement this with the export for the past seventeen 
calendar years according to the Chamber of Commerce return : — 


Totae Exports rnow 1 st January to 31st Decoder. 




Cooo- 

JiotOil 

Copra. 

Desicca- 

ted 

Coconut. 

lb. 

19334544! 

CJocoblit 

Poonnc. 

Coconuts. 


Coir, Ctrl. 

low 


Ctrl. 

511720 

ctvt. 

421373 

cwt. 

243011 

15787491 

Hope. 

10GS4 

YnriL 

97574 

Fibre. 

55190 

1905 

*. » 

570271 

381233 

20072905 

252229 

17715008 

20952 

100680 

145958 

1904 


4034352 

071502 

17801030 

233749 

10571342 

21057 

89105 

120250 

1903 

PM 

019447 

703919 

174)02194 

205125 

1274)3709 

20-500 

83704 

129275 

1802 

... 

51249S 

374790 

10227505 

217097 

1258-8212 

15631 

77157 

116000 

1901 

... 

459531 

489S05 

14<)5.?493 

204350 

14850781 

13030 

75788 

122820 

1900 

... 

443959 

362407 

13004913 

185992 

14995909 

12572 

S'415 

115090 

1899 

... 

4041970 

325401 

13571034 

174780 

11723392 

12090 

75525 

91538 

1898 

... 

435933 

500277 

13040534 

21GG20 

12027714 

12333 

75S19 

95779 

1897 

... 

' 409000 

100604 

12054452 

192470 

13010505 

11732 

91400 

74470 

189C 


343797. 

50019 

10003598 

138358 

13S588S1 

10343 

08320 

56510 

1895 


384140 

307G5 

8551073 

174175. 

105(10712 

12082 

Poll 2 

77220 

1894 


487571- 

30012 

5722202 

10515*4 

S292G99 

14416 

91740 

07738 

1893 


389712 

44923 

0414908 

16853S 

1107902? 

7819 

84831 

50104 

1892 


5501)77 

384590 

3849724 

24)41 Cl! 

9717380 ‘ 

7895 

101375 

43415 

1891 


' 409521 

45600 

1416330 

19221*4 

OG9914I3 

10570 

90099 

37897 

1890 

... 

3G209<J 

12954)2 

b 

145088 

11907969 

9379 

75030 

35007 


A great enemy in Ceylon to trees between their 5th and 10th 
years is the large Kumminiya beetle. Caterpillar blight is also not 
unknown in Ceylon in isolated patches. For a couple of years, fear was 
excited in the Western Province about a supposed coconut leaf disease, 
but Dr. Trimen dispelled tbc idea of a fungus or other serious 


a So records'prevlously. 
b No records previous to 1891 
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attack — see the remarks in his Admistration keport for 1S89. See also 
keports by Mr. Dricberg of the Agricultural School in Tropica? 
Agi'icultunsl of 1889-SO. In his Eeport for 1900, Dr. Willis says of 
Coconuts : — 

The industry seems in a prosperous condition, and the trees are 
on the whole remaikably free from any serious disease, considering 
how long thoy have been cultivated in the island.” But more 
recently alarm has been felt. The appointment of a Coconut Palm 
Inspector in the Straits is an example that should be followed in 
Ceylon, giving him power to prevent overcrowding of plants as well 
as neglect of beetles, &e. An ordinance respecting Plant Pests (No. 
5 of 1901) will be useful in reference to a “bleeding” disease of the 
stem, due it may be to a fungus on which Mr. T. Petch, Mycologist, 
has made an able Report to the Cejdon Agricultural Society, which 
will be found in the Appendix. A “bud” disease in some other 
countries is giving trouble though not as jrnt in Ceylon. 

The coconut palm was long supposed to be a native of South 
America, and to have been introduced thence to the Eastern 
Hemisphere : but De Candolle in his “ Origin of Cultivated Plants ” 
concludes its original home was rather in the Eastern Archipelago 
between the Andamans ('which now yield 15 millions nuts a year) and 
New Guinea. It is found nearly evervwhere within the tropics, and 
to the palmivorous inhabitants of many countries it is almost their solo 
dependence for food.* Bennett speaks of five varieties in Ceylon, and 
says the coconut nowhere else acquires the height it does in this 
Island. A tropical native with twelve coconut trees and two jak trees 
in his garden is said to be independent. t Although strictly a 
tropical plant and nourishing best in maritime belts, yet the coconut 
grows up to 261° N. Let., as far as Lucknow in India, and, as we have 
said, up in the interior hill-country of Ceylon for UO miles from the 
sea at an elevation of 2,000 feet (or up 3,000 feel though not bearing), 
also in the lowcountry of the North-Central Province quite in the 
interior. In the Madras Presidency along the Malabar and Coromandel 


* A case is reported In 18S3 from tlie South Pacific of a shipwrecked crew on 
an island there, living for months on nothing hut coconuts (iKh very occasion- 
ally) and flourishing and gaining weight. 

t Tonnent notices a case in Ceylon where a claim in court was for (lie 
->n0th part of ten coconut trees. 
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coasts there are, perhaps, 250,000 acres planted with the coconut palm, 
which is also abundant in the Maldives and Laccadives. The native 
state of Travancoi e alone exports copra, coconut-oil, coir and coconuts 
to a considerable amount, perhaps 5 lakhs of rupees yearly. India 
exports from li to 2 millions gallons of coconut-oil annually, but also 
imports over a million ; exports 40,000 to 60,000 cwt, of coir yarn, 
besides 400,000 cwt. manufactured and 40,000 cwt. coir rope; and 
copra up to 90,000 cwt. For India altogether we should be safe in 
giving 350,000 acres under cultivation ; but India imports over 10,000 
cwt. copra and over 18 million coconuts. In the Straits Settlements 
(Singapore exports 120,000 tons copra), Penang more especially, it 
flourishes, and in Java and Sumatra as well as throughout the Eastern 
Archipelago, the Philippines (exports 35,000 tons copra, 500 tons 
coconut oil and 8 million nuts in 1899) and New Guinea. The culti- 
vation of coconuts and other palms is receiving attention in French 
Cochin China, about 60,000 acres having been reported as planted with 
immense room for extension ; also in Siam and in New Guinea. In 
Zanzibar (£90,000 of copra exported in 1893) and along the African 
coast, especially in the German, British and Portuguese settlements, the 
coco-palm is freely planted, with largo exports of copra, oil and nuls. 
A native chief has some on a lakeside beyond Nyassaland. The coco- 
nut plantations in Demerara have been fearfully devastated by the 
attack of a small beetle [Passahs tridens ); in Jamaica there is trouble 
with a scale insect in very dry weather. 

In Jamaica (also Bahamas) coconut cultivation is being much 
encouraged, about 14,000 acres being planted, export 10 millions of 
nuts; also in Trinidad, where 5,000 acres are planted, 8 millions nubs 
exported and 2 oilmills at work. Dr. D. Morris is of opinion that 
there is great scope for profitable coconut cultivation round the coast 
of the West Indian Islands, a convenient market being found in the 
United States. He counts on £10 per acre covering all outlay at '60 
trees to an acre, till trees are in bearing. Mexico exports £250,000 of 
coconut oil; Venezuela has numerous coconut groves as also South 
and Central America. There are coconut groves 200 miles long on 
the coast of Brazil, whence a good many millions of coconuts are sent 
annually to the United States. The cultivation is also being exten- 
ded in Northern Australia with success. • In the Pacific Isles, New 
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Caledonia, Fiji (20,000 acres and 100,000 cwt, copra exported, lie.,) 
the palm is very abundant. 

Affhoximate Estimate of Abea Cultivated with the Coconut Palm. 


Ceylon ... ... ... ... Acres 750,000 

British India and Dependencies ... ... 400, OCX) 

Central America ... ... ... ... 250,000 

Eastern Archipelago, Philippines, N. Guinea & Straits Colonies 350,000 
Java and Sumatra* ... ... ... ... 250, 000 

Mauritius, Madagascar, Zanzibar, Seychelles, Bounion, & 

African Coast ... ... ... ... 110,000 

Pacific Islands, including Fiji, Kerr Caledonia, &c. ... 200,000 

Siam and Cochin-China ... ... ... 100,000 

South America ... ... ... ... 500,000 

West Indios ... ... ... ... 110,000 


Total. ..3, 030,000 

with perhaps 210,000,000 trees bearing fully 6,500,000,000 nuts 
every year, the larger proportion of which are consumed for food 
purposes where produced. Coconut-oil for lighting purposes used to 
be very generally consumed in India and the Eastern Archipelago and 
also throughout the Pacific; but it has been almost entirely superseded 
by the mineral kerosino oil, which is being imported in increasing 
quantities every year from America and Russia! and is cheap and 
good. In European countries, although largo quantities (for soap- 
making, &c<) are still sent there from Ceylon, India, the Straits, 
Sy'dnoy, and the Pacific, yet the African palm oil has competed 
with it in the market.! The African oil palm has been planted in 
Ceylon and grows well in Lower Haputale and Kelani Valley. 

Coir is exported chiefly from Ceylon, Madias and the Straits ; 
coconuts from South America, the West Indies, as well as the East. 
The export trade of India in all products of the coconut palm is equal 
to an annual value of £400,000, but she imports £150,000 worth of 
nuts and copra ; of Ceylon rising above the million sterling (with 
large homo consumption both in Ceylon and in India) ; of the Eastern 
Archipelago, Java, and Saigon, £200,000 ; of the Pacific Isles and 
Australasia, £150,000 ; of Central and South America, 300,000 ; of 
the West Indies, £100,000 ; and £100,000 for tho rest of the world’s 
trade in coconut produce. Fiji’s export- of copra rose from 2,397 to 

' Java exports in some years, 600,000 cwt, copra. 

+ Now being found In Burma and Borneo. 

1 Tiie West African oR palm has of late year? supplied most of the oil 
imported into Britain, the quantity having risen from 300,000 to 1 ,001,000 cwt. 
per annum in thirty years, while a good deal is also sent the United States aDd 
Marseilles direct Castor (£00,000 cwt.), Olive and Seed Oil ore also available. 
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5,000 tons between 1875 and 1885, but has since fallen off. 40,000 
tons copra a year pass through Singapore. • 

An important industry in preparing Desiccated Coconut for con- 
fectionery has sprung up in Colombo, at Veyangoda, Negombo, 
Madampe, Kurunegala and other points in Ceylon under European, 
and later, under native auspices, and in 1906 the export of the product 
equalled 20,362,384 lb. (requiring nearly 60,000,000 nuts) valued at 
20 cents a lb. locally or a total in Customs accounts of R3, 404,000 
(£190,000). — 639 cwt. “ Coconut shells ” were exported to India in 
1906, valued at 1121,190. 

See an interesting official report on Ceylon Oils exhibited at the 
Colind Exhibition in Supplement (page./) to T.A. vol. 1886-7. 


COCONUT CULTIVATION- 


(From the Cey]on Summary of Useful Information and Plantation 
Gazetteer, for 1859.) 

COMPILED BY THE LATE A. M. FERGUSON, C.M.G. 

Jaffna, as the scene of the most extensive experiments in coco* 
nut culture by Europeans, first claims our attention. Sir Henry 
Ward, in a Minute descriptive of one of his tours in 1857, thus 
noticed the Jaffna coconut estates, their condition and prospects : — 
The coconut estates of the Northern Province are confined to the 
Patchelopalli district, which extends from Kodigama to Pass Beshuter. 
The principal estates lie between the 17th and 28th milestones, 
right and left, on the road to Jafina. There are only t<vo estates 
—that of Mr. Dunlop, — and a new clearing belonging to Messrs, 
Wilson and Ritchie, — beyond the 28th mile ; but the whole of the 
estates depend upon the main line of road for their supplies, and 
the conveyance of their produce to the Port of shipment, which 
is either Point Pedro or Jaffna. It is, therefore, of the greatest 
importance to them, that this road should be completed, and it ,was 
under the belief that it would be so, — though I am not aware 
of the existence of any positive engagement to that effect, — that, 
as I have already stated, 10,000 acres of Crown land were bought, 
and £200,000 expended in bringing it to its present high state 
of cultivation. 

“ Having inspected, personally, six of the principal estates, and 
other gentlemen of my party having visited several of the remainder, 
I am enabled to state that they are all in a most satisfactory 
condition, — well fenced, well culti vated,— and rapidly approachin 
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the period when a very large amount of coppcrah, or oil (should 
stoam machinery be established at a convenient point), may be 
prepared for exportation.” 

To a correspondent who was at an early period connected with 
the enterprise we owe the following interesting notice : — 

"Europeans first turned attention to coconut planting in the 
Northern Province of the island so far back as 1842, during which 
and following years small portions of the two oldest estates wore 
planted, and clearings rapidly increased up to 1849 and ’ 52 — but 
of late years the cultivation has not been extended to an equal 
extent, the result not being so satisfactory as was first anticipated, 
and the chance of any remunerative return being more remote 
than was first estimated. 

“ The expense attending the upkeep of tho properties has 
necessarily been curtailed as much as possible, and probably in 
some instances to the detriment of tho trees, for there is little 
doubt of ploughing and manuring being highly efficacious to their 
productiveness. 

" Tho coconut tree is said to bear well, from tho 9th or 10th 
year of planting, but experience does not justify this assertion, 
in the Northern Province, for we have no export of oil from that 
quarter as yot of either plantation or native produce, though soveral 
hundred acres are from 10 to 15 years old. 

“ The collection of nuts is, however, generally on tho increase 
on the oldest estatos — these are converted into coppcrah which 
is sent to Colombo, and also Coastwise, where it sells for a high 
figure, being generally of a fine pure quality. 

“ Tho naturo of tho soil is light and sandy, in which the 
coconut undoubtedly thrivos best, when carefully cultured and plenti- 
fully watered in its tendor age ; but the planters’ great enemy 
is tho Cooroomenia or coconut beetle, which is found to be 
most destructive to the trees between the 5th and lOtli years, 
when they expand and first blossom. Trees so attacked seldom 
recover and are immediately lcplaced with young plants, which cause 
a heavy item in the unkeep of the properties. Tho country is generally 
vory level, and the boss lands are those where surface water is pro- 
curable at a depth of G to 9 cubits in a light soil, a stiff clayey sub- 
stratum being very objectionable. 

‘‘The climate may bo considered a dry one, there being little rain 
except during tho months of October, November and December, and 
again at the change of the monsoon in April and May. 

“The Northern Province is famous for its good i-oads, and the 
planters have the advantage of the main trunk line passing through the 
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district of Patchclappalle in which the estates are chiefly situated. The 
labour employed is entirely local, and can be obtained at cheaper rates 
than in any other part of Ceylon.” 

A second gentleman, to whom we are indebted for the list of 
estates, accompanied it with the following remarks : — 

“ Coconut estates have been planted since 1841 (I think) and now 
cover about 9,000 acres, cultivation still being extended. For some 4 
or 5 years proprietors were so discouraged at the non-receipt of antici- 
pated profits that they reduced the expenditure on the estates to a 
minimum. Since a more liberal expenditure has admitted of higher 
cultivation, tbore has been a vast improvement — during the last two 
years this has been very marked.- All the estates have more or less 
young cultivation, so that it is not easy to strike an average of the 
bearing of the trees ; again, some estates or parts of estates are planted 
at 20 feet apart giving 108 trees to an acre ; some at 30 feet giving 
only 48 trees to an acre — others at intermediate distances — so that it is 
not easy to give the number of trees. Statistics go far to prove that 
the annual increase of nuts throughout the district is from 50 to 78 per 
cent, an increase very unequally divided between the estates according 
to age and cultivation. This year’s crop will be between 3 and 4 
million nuts.* There are a few estates which have never boon cleared 
and 4 or 5 blocks — about 1,000 acres surveyed but unpurchased — not 
much other Government land available for coconuts. I cannot estimate 
the quantity of coconut land held by Natives, but thero must be two 
or three times as much as the extent held by Europeans, and their 
cultivation is increasing rapidly. The produce is principally sold as 
copperah, which is shipped in large quantities to Colombo and different 
parts of the Coast, being of such fine quality as to command a high 
price. At Calcutta it would doubtless compete successfully with that 
shipped from Quilon and Alcppee. Coir is only manufactured at Jaffna 
for the market, excepting at an establishment at Cbavakachcheri. 
This arises from want of facilities for preparing the busk when there is 
a command of labour. The coir manufactured at Jaffna (entirely by 
natives) can be purchased at \d. per lb. and is good in quality and 
procurable in tolerably large quantity. You knowthe climate of Jaffna, 
sol need not say that our chief want is rain, as we have little except in 
November and December. This, however, secures us very fine copperab. 
About 1,200 estate nuts and 1,400 village nuts giro a candy of 
copperah 560 1b. Another great want of the Planters is mills for the 
manufacture of oil. Why should not we get as high a price for our 
copperah as ia given in Colombo, when oil manufactured on the spot 


* In a subsequent communication the writer says: — “I begin to think 
that trees planted at 30 feet, apart- will yield more nuts per acre than the 
others. Time is required to decide the question.” He then refers llo a 
beautiful estate planted 20 feet apart where the trees do not bear anything 
like what their appearance would indicate. On apart of the estate indigo 
was planted, but this was only fora year; still It may be the cause of the 
deficiency of nuts. 
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might be shipped direct to England 1 Beetles arc not nearly so destruc- 
tive as they used to be.” 

Taking the Eastern Province next in order to the Northern, we come 
to Batticaloa, where coconut Planting by Europeans was commenced 
much about the same time as in Jaffna. The climate is moister than 
that of Jaffna, and so far more favourable- Cotton cultivation was 
tried by the European planters at Batticaloa, but we believe, with no 
more success than attended similar efforts at Jaffna. We are indebted 
to a resident planter for our list. Sir Henry Ward, in the account 
of his tour in 1857, thus notices the coconut cultivation of Batticaloa.— 

“Between Karankotativu and Naypatemone — the southern extre- 
mity of the Batticaloa lake— we passed through the coconut estates 
under charge of Mr. O’Grady. Farther north, between Ondatchy 
Madam and Karan Colom, are those of Mr. Carey : and the estates 
of Mr. Munro and Colonel Spencer, under the charge of Mr. Robertson, 
lie 20 miles more to the North again, between Eraur and Ballechena. 

“ Mr. Gordon Cumming’s estates are near Karan Colom. We 
saw, therefore, a fair proportion of the 1,000 acres said to bo planted 
with coconuts in tho Batticaloa districts. Generally speaking, I do 
not think them equal to tho Jaffna plantations, or comparable to thoso 
about Natando and Madampo, in the North-Western Province. But 
none of the estates arc yet in full bearing, having only been planted 
between 7 and 9 years. About 70,000 nuts, which are brought by 
tbo Moormen, at from A* 3 to £i per 1000, was tho last year’s crop at 
Karativn ; but this may bo expected to increase annually as the 
trees gain in age and strength. 

“ Mr. Carey's estates are models of neatness. Tho nursery for 
the young plants is like a garden. The clearing and planting cost 
£5 an acre, which may eventually be reduced to £i. This includes 
tho wells to bo sunk, which are numerous, ns the young plants 
require watering every day for the first year. The water is found 
at from 5 to 8 feet. The system pursued by the gentlomen named 
appears to vary little. They all manure highly. Nono have tried 
salt, and do not attach much importance to it as a manure. But this 
may, perhaps, be owing to tho fact, that the soil itself is strongly 
impregnated with saline particles, especially that which is dug- 
in the marshes near the estates, and spread over tbo roots of the trees. 1 ' 

It is curious that the planters of Batticaloa attach so little 
importance to salt as a manure, for Dr. Gardner stated that in Brazil 
as much as a bushel a tree was applied when salt was at 2s. per lb. 
No doubt His Excellency has adduced the true reason why (he 
application of salt is not required at Batticaloa. 

We believe the Governor’s estimate of 4,000 acres in cultivation 
is ruthor above the mark. A planter connected with the district tells 
us that about 3,000 is nearer the figure. 



22 


COCONUT PLANTER’S MANUAL. 


■ There is one estate at Trincomaleo, Ootoo Oday, the property of 
Mr. J. Wright. It is situated in one of the deltas formed by the 
Mahavillagauga where it enters the sea in Tamblegam Bay, and 
promises well.” 

[There has been a great extension of coconut planting in the 
Batticaloa District since the above was published.— Compiler.} 


CENTRAL PROVINCE. 

In the Central Province plots of coconut trees are few and far 
between, and so much prized that some which required to be cut 
down in the formation of the telegraph line, near Kandy, were 
valued at £5 each. At Badnlla there is a good coconut garden 
flourishing at an altitude of 2,000 feet ; but generally the coconut 
does not thrive well beyond the influence of the sea breeze. There 
16 a pretty legend of a Rajah of the Inland regions of Ceylon being 
afflicted with leprosy, of which he was told in a dream he would be 
cured by resorting to the sea shore and drinking the juice of the nuts 
of a strange tree ho would find there growing. The Rajah resorted to 
the sea shore and found all as he was led to expect; the trees were 
there, but no inhabitants. The latter incident, unfortunately, violates 
all principles of even legendary probability. Coconuts have donbtlcss 
floated to the Asiatic Islands on the sea, but a country is not usually 
peopled from its centre outwards. In our notices of the coffee districts 
we have mentioned the attempt made at sugar cultivation in the Vale 
of Dumbara, and the more successful one at Peradeniya, where a 
sugar estate is still kept up. Cotton was, we believe, tried by a Mr. 
Pooley and others in the neighbourhood of Matale, where the soil and 
climate are favourable. But until oar population increases and 
labour is cheapened, or until the Manchester men give a higher price 
for cotton, we fear this cultivation will not succeed in Ceylon. 


WESTERN AND NORTH-WESTERN PROVINCES- 

A correspondent who has had large experience in the cultivation 
of coconuts in the Western and North-Western Provinces, writes as 
follows : — 

“ There is great anxiety manifested by the natives to cultivate 
coconut trees, and large purchases of land have lately been made 
for that purpose and estates also opened. 

“As to climate and soil for the purposes of this cultivation, I am 
of opinion, that the face of the country from Dandugama to Madampe, 
is one of the best districts of the Island. The soil may be divided into 
three descriptions, and which are to be treated separately as follows : 
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“ 1st. — White sandy soil, porous, light and poor in the extreme, 
and in which coconuts thrive badly and take a long time to come into 
bearing. To plant this soil contractors will jump at the offer, as the 
jungle is mostly very light and the operations of cutting, burning and 
rooting inexpensive ; the Natives themselves won’t plant much of this 
description of soil,- for their own use. There is another description of 
this soil, a shade more mouldly and better adapted to this cultivation. 

“ 2nd. — Dark loamy soil, which suits coconut trees very well, and 
in which by observing fiist principles in choosing nuts for plants* 
the trees could be brought into bearing five years and be worth 
from £ LO to £12 per acre annually at present rates of copperah, viz-, 
£3 7s. Cd. per candy first quality. 

“ 3rd. — There is also in this fine district a reddish loamy soil 
which is most excellent for coconut cultivation, which is about £2 per 
acre annually more valuable than the soil I have just beon describing. 

“The cost of clearing depends on the density of the jungle or 
forest, and may bo calculated per acre at £i or £3 to £i 10s., I 
mean for cutting, burning and rooting, for to cut down, burn and 
plant, without rooting, is one of the greatest mistakes ever a proprietor 
made. The rotten stumps become infested with beetles, which 
ultimately devour a large proportion of trees, and the young jungle, 
constantly growing up, becomes infested with wild pigs which feast 
on young trees in all directions, so that a proprietor loses fearfully 
in tho long run by adopting native or cheap principle. I would 
not tolerate a man on a property who allowed a single jungle root 
to remain in the ground, so as to be reproduced. The native profit 
argcly when they plant coconut trees by contract, as they invariablyt 
sow their own seeds which deteriorate the soil, for the cutting and 
burning of which tho proprietor pays dearly. They reap a speedy and 
heavy profit, whilst the proprietor is injured in proportion. 

‘ After planting, cultivation may be carried on at from 7s. Pd. 
to 10s. per acre annually by means of ploughing — I mean including 
all expenses, comprising — superintendent, watchers, bullock watchers, 
kanganies, coolies, beetlemen, &c. Young trees must bo watered in 
dry weather at least twice a week ; they must be cleaned about 
and kept free from weeds and creepers, at least fonr times a year — I 
mean the surface close to the trees where the plough can’t reach. 

“Now for yield of coconut trees after coming into bearing: 5 
years to 8 perhaps ns stated, but this depends altogether on climato, 
soil and the selection of a particular speoics of nuts for plants, and 
which species the rain or damp wether connot injure. It has a 
tough hemal, and this leads me to state that oil expressed from 


‘‘By first principles” wo believe our correspondent means, choice of 
sood, healthy, fuJUy-ripcncd nuts. 
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this species might be ns firm ns tallow in the home market. With 
fair average soil, good climate and even cultivation, as I said before 
the average yield ought to be about 50 nuts annually per tree, 
and by the introduction of the cheapest and best mode of manuring 
in this country, the average yield ought to be about 80 nuts per 
tree annually, and which nuts are from 12s. to 15s. per 1,000 in 
weight more valuable than the general run of the country. I give 
general results — as about houses, where ashes, &c., are about the 
trees, you could no doubt get nuts quite as large as any I could 
cultivate, but for an average general result like that above they can’t 
be found. 


“ It is said that coconut trees are in full bearing at from 20 
to 30 years, and that their entire duration is about 100 years 
— some natives say 150 — but of course this information is all hearsay 
and I cannot myself give reliable information. 

“ The proportion of trees destroyed by beetle is very small if tho 
preceding precautions are observed, and the hands, say one cooly to 
100 acres, are instructed and provided with proper tools for catching 
them when the}' imbed themselves in the young trees. 

, “ Coconuts, as food, are in general use amongst the Sinhalese — 
a small complement of the kernel grated on the curry plate is 
considered a very nice relish and very wholesome. 

“ Labour I find to be plentiful at all seasons : on the principle, 
the self-evident one, of good treatment, and regular payments,— I 
never yet advanced 10s. for labourers — my coolies always fill up their 
places before going to their country if I am much pressed for labour. 

"The means of communication are on the whole very good 
throughout the district — fair average roads and the canal open with 
some annual drawbacks. 

“ P. S. — I ought to state that an estate in this district, 800 
acres with about £ of the trees in full bearing, gives now in the year 
about 600,000 nuts worth, at present coppeaah rates, about £ 3 3s. 
per 1,000. Hurrah ! !” 

“ The estate alluded to is, we believe, that of Horekelle, once 
the property of Mr. David Wilson, but latterly of the Horekelle 
Company, Limited. From first to lost it has been highly cultivated 
and manured, and was at one time, we suppose, the finest coconut 
property in Ceylon. 

flmraense extensions of coconut planting in the V> estern and 
North-Western as well as Southern Provinces have taken p ace 
since this was written. — Compiler.] 
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Moon, in his Calaolgne (1824), enumerates the following varieties: — 

Native Names. Translation. English Names. Scientific Names. 
Pol. Coconut. Coconut. Cocos nucifera. 

(1) Gin Fire — — — 

(2) Gundica Maidive — — — 

(3) Trembili Copper-coloured King — — 

{a) Ratu Red — — — 

( b ) Kiri Milky — — — 

(e) Gon Bullock — — 

(d) Ran Golden — — — 

(4) Nawasi Street or Edible-husked — - 

(a) Nil Green — — — 

( b ) Ratu Red — — — 

(5) Paeni Sweet — — — 

(6) Bim Ground — Trichopus Zeij - 

lanicus, Gaort. 

(a) Bu Downy — — — 

(b) Maha Great — — — 

(7) Ratu Red — - — 

(8) Wnga — — Carailign rerun- 

vain, Eox. 

127. Cocos, Linn. Gen , n, 1223. — Flores in codom spadioe inter- 
foliaceo simpliciter, ramoso monoid, bractcati, m. in parto superioro 
ramorum numerosi solitarie ve! 2-ni. conferti veJ sparsi : f, in paito 
inferioro sparsi, sessiles vel pedunculati, solitarii vel flore mascul 0 
utrinque stipati. FI, male asymmetric). Sepaln parva, triangularia 
vel lanceclata, acuta, ercctn, valvata. Petala oblique oblonga, acuta, 
crecta vel patula, valvata. Stamina 0, inclusa, filamentis subulntis ; 
antlierre lineares.acutm vel obtusre, basi 2-fida affix®, erect:e. Ovari- 
rudimentura minutum vel 0-F1. 1. mascidis snepissime multo majorcs, 
ovoidei, perianthio post anthesin aucto. Sepaln ovata vel ovato- 
lanceolata, crasso coriacea, crccta, imbricata. Petala sepalis inclusa, 
coriacea, basi dilatatn, convolutivo-imbricata, apicjbus brevibus vel 
elongatis acutis conniventi-vnlvatis- Discus annularis vel obscurus. 
Ovarium ovoideum vel dcpresso-globosum, 3-loculare, locnlis 2 ampins 
efl’cctis, in stylum brerem nttenuatum, stigmalibtis subulntis erectis 

4 
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demum recurvis ; ovula subbasilaria, adscendentia. Fructus ovoideus 
vel ellipsoideus, terus vel obtuse 3-gonus, vertiee rostrato rotundato 
vel intruso, 1-spermus, stylo terminali, pericarpio crasso fibroso, 
endocarpio osseo exttis fibroso basin versus 3-poroso. Semen loculo 
confortne, testa fusca rapbeos ramil reticulata, albumine requabili 
cavo vel solido radiatim fibroso ; embryo poro uni oppositns. — Palmie 
liumiles vel elatae, inermes, caudice gracili vel robusto annuh-to srope 
basibus foliobrum tecto. Folia terminalia, pinnatiseeta, segmentis ensi- 
formibus vel Ianceolatis oaquidistantibus vel aggregatis 1-plurineviis 
apico integris vel uno latere dentatis vel plus minus profunde laciniatis, 
marginibus lrevibus basi recurvis rhachi subtrigona superne acuta, 
dorso convexa, petiolo antice concavo marginibus leevibus vel spinosis, 
vagina brevi aperta fibrosa. Spadices erecti, demum cernui, ramis 
erectis vel cernuis ; apalha inferior brevior apice fissa, superior 
fusiformis vel clavata, lignosa, dorso sulcata ; bractere variie. Flores 
albi vel flavidi. Fructus rnngnus vel mediocris. 

Species enumerate ad 30, America} tropicae et subtropiciE australis 
incolae, una in tropicis araphigfea. Mali. Hist. Nat. Palm ii. 113 
(exd. sp.), t- G2. 64, 75, 78, ad 82,84 fig. dezland 86, 87,/. 1, 88,/. 3, a, 
7 ; iii. 289, 323 ; palm. Orbign- 92 (exd. sp. 4), i. 1, /. 1, 2, 3, f. 2, 9<Z 
/. 2, 30 B. C. Kunih, Enum. PI. iii. 2S1, Lam. Illustr. t. 894. Garin, 
Frud. t. 4, 5. Spadi, Suites Bvjff. t. 100. Prude in Mart. FI. Bras. iii. ii, 
898, i. 87 ad 97. Barb. Rodrig. Emm. Palm. Nov. 83. App. Protest. 43, 
Pioxb. or. ri.i,t.1S. Griff, Palm. Brit. Ind. t. 241- Wallace, Palm 
Amaz. 124, t. 48. Traill in Trim, Joum, Bot. 1877, 79. Vmde in Griscb 
Sgmb. FI. Argent. 283 .Spruce in Joum. Linn. Soc. xi, 161, Hook. New 
Joum. ii. t. 1, 2. Trim Joum. Bot. 1879. t. 202. 


THE CULTIVATION OF THE COCONUT PALM (“COCOS 
NUGIFERA”) IN CEYLON 


(By a practical (ffxonut Panicr.) 


INTRODUCTION. 

"We do not find in the coconut tree, as it appears in Ceylon, the 
characteristics of an indigenous plant ; we do not find it growing to 
maturity, and producing its seeds in the midst of other natural 
growth; but wherever nature resumes her sway, and maintains it, 
for a few years, on land in which this palm grows, wo see it pine, 
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cease to bear fruit, and ultimately die off: tho neighbourhood and 
agency of man seem necessary not only to its propagation and well- 
being, but to its existence. It is only found as a cultivated plant ; 
starved and neglected indeed it may be, but never totally abandoned 
to nature, for a long period of years. 

Though we may not grant it a place with indigenous plants 
we must admit that it has from a very remote antiquity ministered 
to tho comfort of the inhabitants of the South and South-West 
coasts of Ceylon. It enters into every part of the daily life of the 
Sinhalese as food, drink, light, fuel, household utensils, and building 
materials ; and since it has become an article of foreign commerce, it 
is the chief source of Sinhalese wealth and an important field of 
Sinhalese industry. 

PRODUCTS OF TIIE COCONUT PALM. 

Oil holds tho first place in tho exported products of tho coconut 
palm : the progress of the trade has been, from 377,000 gallons' 
average annual export in the five years ending in 1851, valued at 
11290,000 [to 9,643,847 gallons, the average of five years ending in 
1906 and valued at 119,643,847]. For fifteen years previous to 1851 
the export of this article had been stationary, or rather declining. 
The cause of the rapid increase in the last foil}' years was the planting 
of extensive fields, by European colonists, which have been gradually 
increasing their yield. 

Tho product of the coconut-palm second in importance to oil 
naan article of commerce is coir— the fibre of tho husk. Not one- 
thousandth part of the husk produced in tho island is manufactured. 
Machines driven by steam-power have been constructed for cleaning 
the fibre, but the great bulk of the coir exported is still prepared in 
tho old way. The husks arc thrown into a pool of brackish water, 
and loft to ferment, after which they arc dried, and the fibre beaten 
free by women and children. The wages to be made by this labour 
are very scanty; yet it is a domestic occupation that slightly mends 
the means of thousands of poor families. 

Coconuts, copperah and arrack arc not exported in large quanti- 
ties, or to any certain market, as is the case with pocnac. Copperah 
is the dried kernel from which the oil is extracted; poonac, 
the oil-cake that remains after the oil is pressed out. Toddy, from 
which arrack is distilled, is obtained by cutting off the ends of the 
ilower spikes about the time that they burst the sheath. The branch- 
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lets are tied tightly in one bundle, the end of the bundle is cut off, 
an earthen pot is attached to receive the flowing juice, and when 
the pot is removed with its contents a piece more is cut off the 
spike, to remove the ends of the sap vessels dried up and contracted 
by exposure. The sap thus collected is distilled into the spirit called 
arrack, which, though not an important article of foreign export, 
affords, through the excise levied on it, a very important branch of 
the Colonial revenue, the receipts in 1873 being over £180,000. 

CULTIVATION. 

Climate and Soil. — The lowest average temperature that the 
coconut will thrive in is SO degrees Fahrenheit. In that temperature, 
less annual rainfall than 70 inches injuriously affects its crops. The 
most productive soil is the alluvial flats by the banks of largo 
streams that arc not too frequently or for long periods flooded. 
The second best soil is the deep brown gravelly loam, that is 
not prevalent in Ceylon, but is frequentlj r met with both in low and 
mountain country: for instance, there aro few' better soils in the 
island than the vale of Matale offers for tho plant, and as the 
other conditions of prosperous cultivation are found here, perhaps 
our great-grandsons may overlook from the Balakaduwa Pass a 
coconut field, extending beyond the most distant spurs of Ambokka. 
The third quality of soil for coconuts, and the first in its capacity 
to respond to high cultivation, is a deep loamy sand. In alluvial 
laud, the efforts of the cultivator must be confined to keeping down 
the indigenous growth ; on the rich brown loam, operations must, 
for a long senes of years, be the same in principle, only less in 
degree. It often happens in Ceylon that land of third-class natural 
fertility is most profitable to the cultivator : this indeed should not 
happen under a good system, but good systems are of slow growth, 
and have hardly yet reached the practice of the , most enlightened 
of Ceylon coconut planters. Coconut cannot be planted profitably 
on a surface steeper than one in fifteen : cabook hills are especially 
to be avoided, where they have a greater inclination ; clay and 
peat, inert, loamy and heavy retentive soils of all kinds are to be 
avoided. 

Planting. — Almost all the old native gardens have been planted 
higgledy-piggledy, often 200 trees to the acre, beside jak, mango, 
kaju, and other trees. Your genuine native firmly bolds the faith 
of the more trees the more fruit, and will rather discredit his 
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senses than admit that system handed down from his remote ancestors 
can possibly be wrong. This system would soon work itself out, 
but for the fact, that the whole rural population dwell under the 
shade of the coconut groves, and wherever man and his attendant 
domestic animals reside there is a constant process of natural 
mamuring in progress. It is now some twenty-six or twenty-seven 
years* since Europeans began to plant coconuts on a largo scale 
in Ceylon. The favourite localities were then Jaffna and Eatticaloa, 
but many detached properties were plunted throughout the Southern 
and Western Provinces. The habits and wants of the plant were 
so little understood in those early days of planting, that very 
many mistakes were made. In a great majority of cases the land 
solected was naturally barren ; the climato of the Northern and 
Eastern Provinces turned out to bo too dry ; the estimated cost 
of bringing the fields into bearing bad to be trebled ; tbc period 
estimated between planting and bearing was doubled, and the crops 
seldom reached one-half of the original estimates. In consequence 
of all this, coconut planting has been a comparative failure ; and 
even the most valuable estates yield a very low percentage on the 
capital invested. Things would bavo been very much worso but 
for a circumstance never calculated on in tbo original estimate?? 
that is, the vu'ue of the produco has nearly doubled since 
the estates were planted. From 1818 to 1858, coconut planting 
was almost entirely suspended throughout tho island, but in 
or about the latter year several circumstances combined to 
give it a fresh impulse. Government took measures to put into 
the market large tracts of land, in lots suitable to all purchasers, 
from 208. to £1,000; the valuo of coconut oil had continued to 
rise gradually, for a series of years; the general prosperity' of 
the colony had enabled vast numbers of natives of all ranks and 
professions to save more or less money, nnd truo to tho native 
habit of mind, they could not tbink it perfect!}’ safe, till invested 
in immoveable property. The coconuts planted between IS40 and 
1850 were chiefly by Europeans ; tboso planted within the past 
fifteen years* arc almost entirely' by natives. The movement has 
been general throughout the Western Province, and the extent 
planted is immense. Taking the country alone between Katukenda 
and Giriulla, a distance of ten miles: in 1S60 it w.s an almost Un- 
interrupted forest for the whole ten miles : there are now 10.000 acres 


' Written in 
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planted with coconuts, and in the three miles between Katukenda 
and Dalpatgedera alone there is a single field containing nearly 5,000 
acres, more than four-fifths of which have been planted within eight 
years. In this district there is now, under one view, the largest 
systematically planted field of coconuts in the island, and the 
general soil of tho whole valley is of a superior quality and 
may be expected to be very productive; yet it is only a mero 
fraction of the aggregate extent planted in the past ton years- 
In view of the vast increase that must take place in the supply 
of this staple within the next fifteen years* it is a serious question, 
whether the market will expand to absorb it all. It is true that 
the price has lisen 25 per cent in the face of a supply nearly 
quadrupled, in tho last fifteen years, but with the prospect of 
the supply being again quadrupled in the next fifteen and of 
the increasing receipts in , Europe of West African palm oil and 
of petroleum oil, producers will not act unwisely in habituating 
their minds to the contemplation of a considerable decline in 
prices* This is, however, a mere speculation, and we have no 
right to look with gloom}' forebodings into the future, if we do 
our best in the present. 

.Seed-nuts. — Tho kind of soil suitable for coconut cultivation 
has been already indicated : the next step is tho selection of seed 
mils. These should be the produce of healthy, heavily-bearing 
trees ; ripe, but not dry ; of a bright green colour ; of an oval 
shape, with a thin husk, and the three longitudinal ridges on the 
busk not prominent. 

Nursery. — The land selected for nursery ground should be 
light and free, prepared by trenching eighteen inches deep formed 
into three-feet beds, with two feet intervals ; the earth should be 
removed to the depth of six inches, and piled in the intervals ; 
pack the nuts close together in the beds, with the stalk ends up ; 
return as much of the earth as will fill up all the open spaces 
between the nuts, leaving only the crown above the surface ; 
settle the beds with a good jar of water, and then cover with 
three or four inches of cinnamon scrapings, or, if that is not to 
bo come at, lay six inches of straw or grass over the beds. 
Water from time to time, if the weather is dry, and the plants 
•will be ready for removal in from five to six months. All Plants 

* Written in 1873. But instead there has been an increase in price, so 
great is the demand for coconut oil for soap-makiDg, Arc. 
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that have been tardy in springing, and all that have not a healthy 
vigorous appearanco, should be rejected, as the first condition of an 
equal and healthy field is quick-growing seedlings. 

Transplanting. — The common practice is to transplant the 
seedlings from the nursery to the field direct : but a plan suggested 
by an experienced Jaffna planter, some years ago, is worthy the 
careful study of every one proposing to create a coconut field. 
This plan was to select pieces of good land convenient to water 
and to plant the seedlings at five feet apart; to concentrate high 
cultivation on those spots, till the plants became strong and vigorous, 
while the land they were finally to occupy remained untouched. 
It was then proposed to clear the land, and transplant the trees to 
their final destination. The advantages of this plan are : that one 
man’s labour will do more to advance the growth of the trees 
than could be done by that of twenty-five men in tho wider space ; 
that the larger surface is preserved for two or three years from 
the soddening influence of sun and rain on unshaded land ; and 
that the plant can thus avail itself of the virgin strength of the soil 
when it is much better fitted to avail itself of it, than in its infant 
state. Tho only disadvantages are that the removal to a new locality 
of a plant of three years old is more costly than ono of six months ; 
but much moro than this is gained bj r the quicker growth and the 
smaller cost of cultivation ; and that transplanting always checks 
tho growth of a plant, and the older it may bo the danger is the 
greater. This is true of most plants; perhaps of all. But tho 
coconut is less thrown back by transplanting at any age than almost 
any other plant, and three mouths under the most unfavourable 
circumstances is tho utmost suspension of growth ; trees of twenty 
years’ standing have beon transplanted Lliat did not lose one leaf 
the sooner for tho operation. 

Felling. — If the land to be planted is old forest, it should 
he felled about a month before the usual time that the first rains 
of the season fall. In from fifteen to twentv-fivc days after felling, 
fire should he set to the fallen timber, and this should in no case 
be deferred till the leaves have fnllen : or till the undergrowth 
has made any progress. A good rnnning fire is the means of saving 
much labour, not only immediately, but during subsequent years. 
On chena land tlic operations are the same, but as the timber is lighter 
the leaves fall sooner, and the undergrowth appears earlier : the 
fire should therefore be run in ten or twelve days after the felling. 
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It old heavy forests a good running fire completely destroys all 
vegetable life, but in chenas of loss than thirty years’ standing 
the fire is not strong enough to destroy the vitality of the roots, and 
in less than six months there is a fresh growth of jungle, which entails 
unceasing labour to prevent the young coconuts from being strangled 
and buried before they have a good hold of the soil. This labour is 
so indispensable and so persistently exacting, that, perhaps, the wisest 
plun would be not to plant any chena land till it has stood a sufficient 
length of time to assume some of the qualities of forest. 

Lining. — As soon as the fire has run, the land should be 
lined. There has been much difference in practice iD the distance 
between the trees, the extremes being eighteen and thirty feet 
The one is decidedly too close, and the other perhaps too wide 
but the general practice has settled down into 25 feet, or seventy 
trees to the acre. It may not be an object of the very highest 
importance to have the trees exactly in their proper places, but 
it is not creditable to the skill and care of the planter if they are 
not. It will require a good deal of pains to lay down the lines, 
and carry them correctly, over a large field, but the result is worth 
all the toil and trouble taken. The universal arrangement is to 
plant on the square, that is, a plant at each corner. It would 
be a better arrangement to plant on the triangular principle. The 
]eaves of a strong, quick-growing coconut tree are from 16 to 18 
feet in length, and if they stood out at right angles with the stem 
each tree would shade a circle of from 32 to 36 feot diameter; but 
the natural droop of the leaves takes 6 feet from this diameter, so that 
on a square of 25 x 25 the leaves of adjoining trees will cross each 
other, to the extent of from two to three feet; thus every tree is more 
or less interfered with by four others, standing at equal distance of 
25 feet, but the diagonal spaces beiug 35 feet, the leaves never meet 
across them. By planting so that trees in each line will break the 
Bpaces of the next, each tree will only be interfered with by two others 
at the distance of 26 feet, while the diagonal distances are reduced to 
28 feet, across which the leaves will just meet, and not overtop. 

Holing, — The holes should be dug two feet deep, and three feet 
wide, or Larger, if the plants arc not seedlings ; they should be filled in 
with the best surface soil to be found in the vicinity, but only for 18 
inches, as it is important that the crown of the root should be six 
inches below the surface : the six inches left open will be gradually 
filled up level in the course of cultivation. 
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COCO-PALMS COMING INTO BEARING. 

The only thing of real importance, for some years after planting, 
is to manage the natural growth of the land, so that it shall neither 
interfere with the spread of the roots below ground nor of the leaves 
above, and to stimulate lagging plants with a dose of manure. It is 
neither necessary nor advantageous that the whole surface should be 
made clean and kept clean, for a good heavy growth of weeds and 
low brush keeps the soil in far better heart than a clean bare surface 
would. No heavy jungle root retaining its vitality should be allowed 
to remain where the roots of the coconut have reached, but beyond 
this little is required for the first four or five years but to keep the 
natural productions of the soil within reasonable compass. After the 
fifth year the surface should bo thoroughly cleaned, and all ihe 
remaining jungle roots either extracted or dealt with in some other 
way, to destroy their vitality. The object will then be to clothe the 
surface with natural grasses, fit to feed cattle. To this end, the 
surface should, after the first clearing up, be as little disturbed as 
possible : annual weeds should be pulled out by hand before floworing, 
and young jungle plants should bo treated in the same way, but if 
they have a dour hold of the soil the hoe may bo cautiously usod* 
Cattle may be introduced as soon as the trees are out of danger from 
their nibbling, and the first use of manure should be to get forward 
such treos a3 have been making less progress than the general run of 
the field, The most beneficial way of applying manure to nn individual 
tree is to mark a circle three feot from the stem, and beyond that open 
a trench, two, or not more than three inches deep, and two feet aide; 
spread the manure fairly in the bottom of the trench, and return over 
it the earth dug out; beyond this, and keeping the surface clear from 
ovory growth but pasture grass, nothing further is requirod till the 
treos begin to bear. 

The length of time between planting and bearing will be owing 
to the soil and treatment. In the very best lands the most forward 
trees will flower in the fifth year; but even in the very best land the 
crops will be scarcely worth speaking of before the ninth or tenth 
year. After the tenth year, the annual increase of crop becomes 
rapid year by year, up to the twentieth, nfter which time all further 
incroase will ho duo to cultivation and manure. 

NATIVE MODE OF CULTIVATION. 

Native proprietors always pay for the work of the first three years 
out of tho natural fertility of the soil rather than out of their pockets: 
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to their minds, the former is a fund of unknown amount to be realised 
as early, as possible, and in any form of draft ; but capital that has once 
taken the form of colonial currency it is like skinning alive to place in 
a bank that only promises to return it with interest in the form of a 
deferred annuity, beginning in the ninth or tenth year, and gradually 
increasing up to the twentieth. They may_believe in the promise of 
the bank, but they do not see how a present draft in the form of a 
bushel of kurakkan will deprive them of 150 coconuts they would 
otherwise realise within twenty years, and if they did, they would 
probably prefer saving 2/6 now to waiting all that time for 20/. 

On land at all suited to coconut cultivation goiyns are always 
ready to undertake clearing and fencing, in consideration of being 
allowed to take a crop of kurakkan, of which the land-owner receives 
one-half, one-third, or one-fourth, according to the quality of the soil, 
and his own talent for making a bargain. The proprietor always finds 
the coconut plants, and generally arranges with the goiya for lining, 
holing and planting, to be requited by a portion of the land share of 
the crop. Sometimes a line of plantain trees are put down at ten feet 
apart between the lines of coconut the first year, and in other cases 
swoet potatoes are planted after the kurakkan crop, and, if neither of 
these plans is adopted, there is usually a second crop of kurakkan taken. 
By such means, a proprietor sometimes covers the cost of the land and 
the plants, and has money in his pocket when his plants are 
three years old. 

It would take a chemical analysis to ascertain the amount of 
fertilising elements removed in a bushel of kurakkan, but an observing 
eye will certainly convey to a reflecting mind the idea that it 
is a very exhausting crop, not only in what it removes, but in its 
effects on the soil, hardening the surface and rendering it impervious 
to air, light and moisture. Plantains will only be fruitful in 
good soil, which they rapidly exhaust; yet under native treatment 
they are rather an advantage than otherwise to a young coconut 
field, because their shade is very beneficial to the soil, and left to 
nature they grow almost all to trees, and very little to fruit. In the 
richest soil to be found in the island the single plant will, in the 
courae of two years, surround itself with a hundred young stems, and 
the clump will extend to the diameter of four or five feet ; the most 
advanced shoots are crushed up and strangled by their hopeful 
progeny, which extend their roots further;, the circle still continues 
to spread, with the same crowding, till the various circles meet, and 
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a whole field may thus die out in six or seven years without having 
in all that time yielded more than an occasional and accidental bunch 
of fruit. Sweet potatoes form a cover for the soil, that protects it 
from the influence of the sun, keeps down all other herbaceous growth, 
and renders it necessary to turn over the land, to reach the produce ; 
they are not an exacting crop on the fertility of the soil, aud probably 
do more good than ill to the land. 

ENEMfES : 'WHITE ANTS AND CATTLE. 

Forest or old chenas are not generally infested with white ants, 
but land that has been for any considerable time either completely or 
partially open is full of them; they are not partial to dry coconut 
husks, but they attack with great avidity such as arc attached to 
young plants, and have been buried from six to nine months in the 
soil. When a young plant is transplanted, it requires a greater or 
less time, according to the weather, to throw out fresh roots into 
tho surrounding soil, and is in tho meantime supported and 
nourished by the husk. If, however, those insects take a fancy to 
it, they devour the husk in a fow hours, and tho plant inevitably 
perishes. The best way to deal with such land is to put down plants 
already two or three years old, but if it bo necessary to plant 
seedlings, dissolve eight quarts of salt in a tub of water, thicken with 
fresh cow-dung, cover tho husks with a coating of the mixturo and let 
it dry before planting. 

To get up a healthy coconut field it is absolutely necessary that 
cattle should be excluded, till at least the inner leaves arc beyond 
their reach, as nothing dwarfs and retards the young plant so much as 
nibbling off tho cuds of the tender leaflets. The only security against 
this evil is a strong ring fence, that a bullock can neither break 
through nor leap over ; such a fence, is a necessity for tho first few 
years, and an advantage for ever, 

FENCING. 

A fence of dead wood will in no case last for two j'cars, and if 
the work be done by goiyas it will be generally found to last 
their own time, and no more. A fence built with cabook stone 
and mortar, with a brick coping, is a strong and handsome affair ; 
but it is a pity that it should be so costly. A mud -wall is not a cheap 
fence to begin with, and is continually subject to accident. A great 
variety of plants are used for live fences, in different parts of the 
island, but every one of them is more or less subject to the objection, 
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that they require care and labour to keep them secure. . As care and 
labour cannot bo dispensed with, in the case of any plants used for 
this purpose, the object is to find a plant that is not very choice in 
the soil it requires, that is of quick growth, and will become a secure 
protection, with the least possible labour. The Kaju-nut plant combines 
all those advantages: it is of rapid growth, has no fastidious predilec- 
tions as to soil, its growth can bo turned in any desired direction, 
and a modorate amount of labour will make and maintain it a perfect 
security against the ingress of anything bigger than a hare. 

The method of getting up such a fence is : dig up to the depth 
of nine inches a strip a foot wide along the proposed line of feuce ; 
in the earth thus broken plant the nuts two inches deep and six inches 
apart; in average soil the plants will bo three feet high in a year. 
"Whon they have reached this height more or less they should be bent 
over and intertwined along the line of fence. When the fresh' vertical 
shoots, that will spring from the bent stems, are from two to three 
feet in length, they should bo intertwined again, in the opposite 
direction. The process should be repeated with the third set of shoots, 
by which time the fence will be four and a half feet in height, and 
from that time the only further operation necessary is to cut the 
vertical growth, from time to time, down to the standard lour and a 
half feet. Such a fence, so trained and treated, will be a perfect 
protection within three years, and will remain so for at least oue 
generation. 

BEETLES AND OTHER ENEMIES. 

The next enemy in the order of its attack on the coconut 
plant is the black beotle. This insect attacks the plant as soon 
us they have substance enough to satisfy its voracity. It gnaws 
its way into the tender undeveloped leaves, in the centre of the 
betid, on which it feeds. It sometimes — but very seldom, and 
that only on trees under two years old — cuts down the centre, 
and kills the plant ; but they generally spare the life of the tree, 
for the sake of future feasts — indeed, except in very young trees, 
they are rather a stimulant than otherwise. The trees that are 
specially palatable to them are always ragged and miserable in 
appearance, but, as they attach themselves to the most forward and 
thriving trees, they do not deform a field to the extent that might be 
expected. The common course of warfare against this insect is 
impaling it with barbed wires, when it is actually at work in the tree. 
It is, however, questionable whether this war on the perfect insect 
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would be as effective as a campaign against the grab. Wberevor tbero 
is decayed vegetable matter, there the grab is found in abundance, 
as a fat, white worm two inches long and as thick as a man’s little 
finger, when near maturity, but presenting its specific character at 
all stages, In lessening this evil, two men will do more, if well 
directed in hunting for the grub, than twenty searching for the perfect 
insect in the trees. A whole district might be absolutely cleared of 
them if one system was adopted, but what is the use of science to 
myself, when my neighbours breed beetles enough to make their own 
trees and mine equally forlorn and beggarly 1 

The bandicoot rat follows cultivation, the porcupine retreats 
before it, but both are equally dangerous to a young coconut field ; 
the only way of dealing with either is to trace them to their dens and 
destroy them tbero. It is exceedingly nasty to find trees of from two 
to six years old eaten right through their stems, close to the ground; 
but hunting is the most congenial occupation of man, wild or tame 
and the offer of a handsome reward will set a whole village on tho 
alert— men, boys and dogs. 

The red beetle is by far the worst and most deadly foe of tho 
coconut tree : it becomes liable to the attack of this insect as soon 
as it forms stem, nni is not safe till, or oven some time after, it comes 
into bearing. The black beetle in its perfect state feeds on tho 
young undeveloped leaves; the red beetle in its perfect slate has no 
organs of nutrition, and feeds on nothing, but its grub devours the 
very substance of the tree, and in many cases the fall of the bead is 
the first intimation of its presence; its ravages are so extensive that 
some properties have been known to lose one-third of their trees 
within the first ton years. The hectic deposits its eggs wherever it 
finds a wound or a crack in the smooth, bard, outer rind. As soon as 
the grub is hatched, it commences to eat its way into the contre, with 
a course upwards and inwards, enlarging the opening as it grows 
As it approaches to maturity it returns to tho surface, and rolling 
itself in a cocoon of fibre it awaits maturity, and it generally leaves 
the outer rind as thin as writing paper. Tho beetle has no difficulty 
iu making its way out ; it sometimes, however, cannot do so, and 
perishes in the tree. The only really safe measure with a tree into 
which the grab has penetrated is to root it out and bum it to ashes. 
It is sometimes cut out, but this only appears to save a tree, tbc stem 
of which has become too bard for its operations. Although little or 
nothing can be done in the way of remedy, much may be done for 



38 


COCONUT planter’s manual. 


prevention. The coconut stem expands within a sheath of embracing 
leaves supported by strong fibrous webs that only slowly yield to tho 
pressure from within. At the time the young stem emerges from the 
ground it is very tender and easily injured : nature has therefore pro- 
vided that, at this period, the sheath of leaves and webs shall cling to 
the stem with a persistent tenacity, unknown at a more advanced 
period of growth ; the leaves do not fall off, but rot off, and so long as 
there is a sound fibre it sticks. If nature has made a mistake in this 
direction, then the cultivator is justified in lending his aid to get rid 
of an encumbrance ; but if Nature does nothing in vain then the 
artificial removal of tho ragged and decaying sheath is rather to thwart 
than to aid her purpose. In removing a dry, tough fibrous matter, 
probably with a blunt catty, there is great danger of inflicting a wound; 
and even if this be avoided the laying bare to the weather of the young 
tender stem, before the outer rind is sufficiently hardened and com- 
pact, causes cracks, that are for some time equally dangerous with 
an artificial wound. To lay it down as a rule, that no part of the tree 
above ground is to be subjected to any artificial process whatever, 
will be an almost absolute protection against the attacks of the red 
beetle, as it can no more get its eggs within tho ripe rind of a coconut 
stom without wound or crack than it could get them into a 
jakwood plank. Scores of instances might be recorded where, till 
the trees came into bearing, a red beetle was never seen, but 
no sooner was the land cleared and the trees trimmed than it 
made its appearance, and became very destructive. On one property 
the trimming system bad been carried on for years, till, indeed, 
more than one-third of the origiual plants perished, before the 
estate was ten years old, and they were going at the rate of three 
trees weekly. The woik of trimming was stopped for the reasons 
offered above : the loss of trees continued for some time afterwards, 
but at the end of six months it had entirely ceased. On another 
property, beetle-men had teen employed for ten years, and trees 
were being constantly lo3t : from the day that the “ bee tiers ” were 
discontinued two trees perished within the mouth, and not another 
was lost in the subsequent seven years. 

CULTIVATION WHEN TREES ARE BEARING. 

The treatment of coconut palms in bearing is nearly uniform 
among natives ; to take all that Nature yields and return nothing. 
Natural manuring goes on, to a greater or less extent, around every 
dwelling; nothing else is done in the village gardens from one 
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generation to another. There are vast numbers of properties in native 
hands, ranging in extent from five to one hundred acres. Some of 
these are kept in pretty good order, as far as keeping the land clear is 
concerned ; others are neglected, some have been swallowed up in 
jungle. On properties over 100 acres in extent, the systems are 
almost as various as the men who mannge them. The practice most 
common is to keep the surface clear of jungle, and encourage the 
growth of natural grass. As many cattlo are generalty kept as can bo 
sustained by the pasture, and the manure is returned to the land, in 
some cases, by tying the cattle to tho trees at night ; in others by en- 
closing them nightly in movable pens. When they are housed in sheds, 
the manure is generally supplied in holes dug near tho trees, or in 
shallow circular trenches, dug round them. Most who have a market 
for the fallen leaves, husks, and shells avail themselves of it. The 
most common way of disposing of those things, when there is no 
market, is to burn them, and either mix tho ashes with the cattle shed 
manure or leave them on the surface, where they are burned. Some 
few properties are periodically ploughed, but Ibis operation is not 
common in estate cultivation : in light sandy land, frequent stirring of 
the surface is not beneficial ; but strong heavy soils, with a tendency 
to bniden on exposure, cannot bo ploughed too often. 

On ono estate in the Western Province tho following is the modo 
of management. The whole crop of nuts is manufactured into oil 
on the place. The cattle kept on the estate have their will of the 
poonac tub9. When the price of ibis articlo is 5s. per cwt. or 
upwards, tho remainder is sold, and the money received for it is 
expended on the purchase of the bone dust ; when the price is low, 
the remaining poonac is turned into the cattle sheds. A trench, ono 
foot deep and three fcot wide, is opened in every fifth line of coconuts 
into which all the weeds that grow on the land and all the droppings 
of tho trees are thrown twice a year, and when they arc full they 
arc covered up, and a fresh trench is opened in the next line. Tho 
husks are all carried back to the land and packed in trenches, nine 
inches deep and three feet wide between the lines and covered up. 
About 100 bead of cattle arc kept on the estate, from 40 to 50 of 
which nro required for work, tbc remainder being breeding and young 
stock. Tho cattle are housed nightly in spacious sheds into which 
a fresh layer or litter, collected from the “deniyas” on the proper ty, 
is dnily laid. At tho end of six months the sheds are cleared out, 
and the manuro spread over the face of teD acres— more or less — 
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and dug in. When bone dust is used, it is sown over the same 
surface, at the rate of the three hundredweights to the acre, and dug in 
along with the cattle-shed manure. This system was introduced twelve 
years ago, when the property was in its nineteenth year, and has been 
improving and hardening for eight years. The results on the crops 
in that time are an increase of eighty per cent, in 1868, and an average 
of 50 per cent, for the first eight years, though three successive 
years of drought caused a falling-off of 14 per cent from the crop 
of 1863-64. The surface of this estate is almost a dead level, and the 
soil a very light sand, free and kindly, but exceedingly poor. It re- 
sponded largely and rapidly to the application of manure, but the 
effect only lasted for three years, in the case of cattle-shed manure ; 
guano has been foutid utterly ineffective, but bone-dust is highly 
satisfactory, less for its immediate effects than for its longer operation. 

Every 40 cubic yards of cattle-shed manure contain the elements 
of 3,000 ripe coconuts, delivered within 4 years; from five to six 
hundredweights of bone dust is the equivalent, but it requires seven 
years to complete this return. Other manures have not been applied 
in this instance, but, if other planters will institute a like system of 
observation and publish the results, the exact value of all the different 
kinds of manure used might be made public property and coconut 
planters would cease to work in the dark. It would be a vast 
advantage to them, if they could distinctly ascertain from recorded 
facts that bn a given soil such and such quantity of any given 
manure would give within a certain time a certain number of coconuts. 
Hay that I expend £70 in making and applying 800 yards of cattle 
shed manure. I gain within four years £180, or upwards of 150 per 
cent, on the transaction. I expend £4 on the purchase, transport and 
application of bone dust : my return within seven years will be £9 or 
125 per cent, over 20 per cent, per annum. 

We will close this sketch with a theory of coconut cultivation 
drawn from the doctrines of agricultural chemistry. The fertility of 
a soil for any given purpose consists in the quantities and proportions 
of the soluble bases it contains, and in a lesser degree on its mechanical 
state, and the regular supply of the necessary amount of moisture. 
More or less of the fertilising elements in the soil are removed with 
every product that leaves a residue after burning. Coconut oil burns 
out without any residue: therefore the removal of the coconut oil 
from land takes away no part of its fertility. It follows that, if only 
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oil be removed from a coconut estate, and all the other products of the 
soil be restored in one form or other, the fertility of such land will 
never be permanently impaired ; and another inference is necessary, 
namoly, that every particlo of fertilising matter brought into such land 
must increase its permanent fertility. 

If this be the true theory, then the property from which only 
oil is removed has an important advantage, and may be kept up and 
improved at considerably less cost than those from which other 
products of the land are likewise removed. In the one case, tho 
fertilising elements of the land are kept in constant circulation with- 
out diminution, while in the other a portion is abstracted in every 
gathering. On one estate tho crops may bo fairly expected to increase 
in exact proportion to the amount of foreign fertilising matter brought 
into it : in the other, they may with equal fairness be expected to 
diminish, unless ah equivalent of foroign fertilisers is introduced. It 
is possible to give examples, but “comparisons are odious,” ns 
Dogberry remarks- 
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( By Another Practical Planter.) 

The Reason fop. "Writing, — As my opinions on coconut cultiva- 
tion are still in advance of the common practice, I propose, in a series 
of short papers, to do justice to my own views, in the faith, that, so 
far as they are consistent with sound principles, they will gradually be 
accepted by the growing intelligence of those interested in this pro- 
duct, which, so far as the native industries of the Southern and 
Western Provinces are concerned, holds the first place, I have already 
opened the subject by a slight sketch of the commencement and 
progress of coconut estate cultivation, and I now proceed to treat the 
subject from the beginning 

SOILS. — There are two kinds of soil on which coconuts refuse to 
grow to any profitable purpose namely, thin washed gravels over- 
laying solid cabook and stiff clays, both of which should bo avoided ; 
they will never pay for the labour ; otherwise they are not particular. 
The richer the soil, they will grow the quicker and bear the earlier ; 
and the heavier and, as a rule, the longer it takes to bear, the smaller 
will the crops be. The best of all soils for coconuts are deep alluvial 
loams, on the banks of rivers, subject to Hoods that overflow on the 
neighbouring lands ; in such situations, the crops are enormous ; indeed, 
a few acres of such land is a fortune to it3 owner, and, as the soil 
is particularly inexhaustible, it may go on for a century bringing in 
annually an income of R300 or more. Such pieces of land are generally 
small in extent, and widely apart, The next quality of soil is the 
brown loams, and they are only found in certain districts, and seldom 
extend into the higher uplands, where cabook gravel with varying 
proportions of loam prevails, and this is now almost the only descrip- 
tion of land to be obtained. A loamy sand is a good coconut soil, 
and, with scientific cultivation, is only inferior to the alluvial and 
brown loams. 

Lay. — T he lay of the surface is an important factor in successful 
coconut cultivation ; other things being equal, the nearer the approach 
to the level the better. Steep hill-sides are always poorer than 
neighbouring flats, and they become poorer from the base upwards, 
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while a flat hill-top is always better than the steep sides. Darwin’s 
work on earthworms describes the cause of this scientifically, and I 
need not bring my rushlight into the presence of a flambeau. 

Nurseries.— Eight months before the plants are wanted for the 
field, a nursery should be put down with 50 per cent more seed nuts 
than the number of plants needed, because there are always a greater 
or lees number or the nuts that do not germinate, and all that have 
not germinated within five months should bo rejected, as likely to 
carry the same slowness of growth into the field ; and to this cause, 
chiofly, may be ascribed the inequality of the trees years afterwards, 
when there has been no difference of soil or treatment to account for 
it. The selection of the seed-nuts is an important affair, and should 
bo done with great caro. The best way is to select tho trees from 
which the seed nuts are to be taken ; and the rules to go by arc — 
a mature healthy tree in heavy bearing, tho nuts should bo medium 
size, with thin husks, and should be ripo bub not dry, ns fooblo plants 
alike result from insufficiently ripe and from over-ripe nuts. Tho 
coconut does not come true ro seed: indeed, it would bo difficult to 
find, in any Bold, two trees bearing nuts that nro exactly alike, in 
colour, size and thickness of busk ; but there is a bettor chance of 
getting a good typo from a good tree than from taking seed indiscrimi- 
natingly. Tho ground for the nursery should bo dug six inches 
dcop, and formed into beds four feet wide, by removing three inches 
of the soil and laying it on tho intervening spaces ; then pack tho 
nuts as close as possible, in the beds, with the stalk-end up and rotum 
tho earth dug out, to fill the spaces bctweou them, cover the beds 
with Btraw or grass, and water, when there are four or five days 
without rain. 

Lining. — The clearing should be completed by the end of 
February, and the lining and holing begun with the first March rains. 
Experience lias settled 25 by 25 feet as the proper distant. Grent 
caro should be taken in lining, not that a foot or two oneway or 
another will affect the ultimate crops, but no one with good taslo 
can wish to leave behind him a lasting memorial of careless work 
when a little more trouble will record bis skill for a century. 

IIoLING. — Coconut, holes cannot be made t'-i large , s ay bv 3 bv 
3 feet, and they should be filled in for half their deplb, with soil 
from the surrounding surface. It is important to give the plant 
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the means of a fair Btarfc, and 18 inches of loose rich soil, below and 
all round it, is the best availabe means to that end ; indeed a plant 
so treated will gain several years on one placed in a one-foot hole. 

Fencing. — The nest operation, or rather an earlier one, is a fence 
sufficient to keep out cattle. There is generally enough of wood on 
the ground to form a strong rough fence that will serve the purpose 
for three years, and the planting of a live-fence may be deferred till 
that begins to fail or till there is leisure to attend to it. There are 
many plants that may be used for fencing, but that in most common 
use is evandu , the efficiency of which depends entirely on the mainte- 
nance of cross-sticks tied to each plant, and that requires to be 
renewed, at considerable expense, at least once a year. Sapan is 
straggling and unreliable, and is given to resentment when any attempt 
is made to train it. The bide-a-wcc thorn would make an excellent 
fence, but I am not aware that it has ever been tried, or even that it 
will submit to training, more than to external meddling. The kaju 
makes a very effective fence, in the Kadirana cinnamon estates, but 
like all other live fences, it needs training and labour to keep it in 
order. The fact is that plants in great variety may bo trained into a 
good fence, but all require labour and care. 

Secondary Crops and Goiyas. — I have no objection to grow, 
ing secondary crops on a young coconut field ; but the value of the 
crops should cover the cost of labour at current rates, restore (in the 
shape of manure) the fertility they take out of the land, and yield the 
owner some return of profit for his time and trouble. Those condi- 
tions are not met by the usual goiya course — kurakkan, cassava and 
sweet potatoes. These products have only a local value, and are only 
used by the poorest of a poor population. The kurakkan crop is the 
.most exhausting that can be taken off land, consuming more of the 
.nitrates and phosphates than many other products of much greater 
value would do ; and if cassava and sweet potatoes are less detri- 
mental to the soil, their money-value is hardly worth cultivating. 
By the employment of goiyas, the land-owner saves the payment of 
felling and clearing his land, under RIO per acre on the average ; he 
receives a few rupees per acre as the land-share of the crops, and he 
need be nothing out on account of cultivation for the first two 
years, and all that he gets will seldom aggregate R30 per acre 
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Per contra, he loses an unknown measure of the freshness and fertility 
of his soil, which, because it is unknown, he never counts ; yet it is a 
real element in the account. Were I interested in the question, I 
would submit a sample of kurakkan to a chemist and thus ascertain 
the money-value of the elements it removes, but, as I am not, and 
never intend to be, 1 am not prepared to go to the expense. It would 
be more tolerant of goiya cultivation if they would grow some other 
crop than than the everlasting kurakkan. Dry chillies, for instance, 
are worth R25 per cwt. and average jungle soil will certainly yield 
3 cwt., mo3t probably more, whereas the money-value of the best 
kurakkan crop is under R30 per acre. If the proprietor starts his 
estate with capital enough to do his cultivation full justice, there aro 
many way6 in which this can be done with greater profit than 
employing goiyas. 

Secondary Crops and Alternative Treatment — As second- 
ary crops, such products as croton and anatto would bo much more 
profitable than goiya culture; the former sells at 70s to 80s in the 
London market, and I believe there is always a paying market for the 
latter, though I found no quotation in the T. /I. In fact there arc 
many things that could be grown with profit on the land, and with 
small injury to the coconuts, during the long years the cultivator has 
to wait ; and if some of the profit be expended in fertilisers for the 
secondary crops, the coconut will partake. The only thing to be 
avoided in such case is growing anything running up to shade the 
coconuts. If it is preferred to devote tbo whole strength of the land 
to the coconuts and bring them into early bearing by forcing, the best 
way is to sow tho land with guinea-gras?, stall feed as many cattle ns 
will eat it, and keep putting tho mnnuro so mndo to the most feeble 
and lagging trees in the field. By this means the trees may be 
brought into heavy bearing years earlier than they would yield a nut 
if left unaided even by tethering cattle on the natural pasture, so tha^ 
they cannot reach the young trees: and by digging in the droppings 
near the plants, much may be done in hastening bearing. Such opera- 
tions would not, indeed, bring any fresh fertilising matter into the 
land, but, by concentrating such as was already there and placing it 
within reach of the roots, the tree would be strengthened and stimu- 
lated to push out roots more rapidly in search of further supplies of 
plant-food, resulting in quicker growth and earlier maturity. I would 
he glad to convince every owner of a young coconut property that it is 
more to his advantage to treat his trees generously and get them into 
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bearing in seven or eight years than by grudging and withholding a 
very moderate annual expenditure, having the trees straggling into 
bearing over the whole ten years between the tenth and twentieth, 
and that twenty acres fairly treated throughout will, at ten years' 
time, be a more valuable property than one hundred that has been 
starved and neglected. It has been sadly against a progressive 
improvement in the cultivation of coconuts that the proprietors are 
almost to a man traders, clerks and professional men who have thus 
invested their savings, but who acquire no knowledge of the habits 
and requirements of the plant. 

Enemies OP Coconuts : Wild Pigs. — If there are wild pigs in 
the neighbourhood of newly-planted coconuts, they are very destruc- 
tive, and I know no effectual means of circumventing them. A secure 
fence would do, but I have never seen a sufficiently secure fence 
Night-watching is of little use in dark nights, while battue-hunting is 
not easily organised, and is seldom if ever effectual in either exter- 
minating or driving the herd away from the locality. This danger is, 
however, passing away as the country is opened, though the herds 
often linger in their old haunts as long as they have cover. It is 
only within the first six or eight months that the plants are liable to 
this evil. 

White Ants. — White ants are very destructive to young plants 
for the first year or till the roots have so far penetrated the soil that 
the plant is independent of the nourishment derived from the husk. 
Many things have been tried as remedies with more or less success 
but the only thing that effectually settles them is arsenic. The 
difficulty is in the application of the minute quantity necessary: half- 
an-ounce of arsenic would poison all the termites in a a hundred acre s 
if they could be induced to partake of it. Prom Queensland wo are 
told that a paste of flour, sugar and [a small quantity of arsenic 
distributed about their nests will clear a whole neighbourhood. 
No doubt the smallest atom of the poison will suffice for a 
single ant if it can be induced to take it. This information 
was accompanied with a piece of natural history that, if true, would 
render dealing with this pest extremely simple. It is maintained 
that white ants eat the dead, so that when you have succeeded 
in poisoning one, you have provided for the destruction of a 
thousand. I would recommend the following process in the case 
of coconut plants : — Take a tub, All it nearly full with fresh water, 
dissolve in it a quarter of a pound of sugar to each gallon of water, 
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add flout' till the mixture ia of the consistenc}’ of whitewash, add two 
grains of arsenic for overy gallon of water. Mix thoroughly and keep 
stirring while the coconuts are being dipped in the mixture. Lay the 
nuts in the sun to dry the thin coating of the mixture that adheres to 
their surface, and then plant. There is no doubt whatever that the 
insects will be destroyed if they cat the mixture, and it will be 
impossible for them to reach the coconut without doing so. 

Cattle. — Cattle eat the leaves of young coconuts, and for the 
first three years must be absolutely excluded, or securely tethered, 
out of reach of the plants. They are out of danger when the animal 
c au no longer reach the lately-developed leaves, and they do not 
meddle with the older growth. 

Porcupines. — Porcupines are not common in coconut districts ; 
but where there is even one in the neighbourhood of coconuts that 
lately formed stem, it is very destructive. Its mode of operation is 
to eat through the stem and commence on a fresh tree on each 
nocturnal visit. Wherever it puts in its appearance, it should be 
hunted down and killed at any cost. 

Kuruminiya or Black-eeetle — When the coconut has toler- 
ably thriven during the first year and has any available cabbage in 
the heart the black-beetle commences operations. He bores his way 
through the outer covering of mutu-e leaves, gorges himself on the 
tendor undeveloped heart, and then departs till he is again an hungered 
when ho roturns and effects a fresh entrance. When he finds a tree 
especially to his taste, he returns so often, that, when the cut leaves 
como out, tho foliage lias a most ragged and forlorn appearance. All 
this work is done in tho night, and he is very rarely found in tho tico 
during tho day, but, when he happens to delay his doparturo till 
daylight, be remains in his retreat all dajg and if discovered, may be 
slain tbero with a barbed wiro- I have lately seen kerosinc oil tried, 
but without any effect. Tho insect cares not for stinks, it carc3 not 
for smoko, it cares not for anything man can do to circumvent it. 
Tho only way I know of reaching this pest is to hunt up and destroy 
the grub in every dung hill, every accumulation of decayed vegetable 
matter or rotten tree in the vicinity. A specially favourite breeding 
plncc is an old heap of cinnamon scrapings on estates, where a score 
of great white grills may be found often in a cnbic foot of this matter. 
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Red-eeetle or Kandapanuwa.— The nest foe that attacks the 
coconut is the red-beetle. CJnlike the large black species, it has no 
alimentary apparatus whatever in its perfect state, the sole business of 
that stage of existence being the propagation of its species, and its 
breeding ground is the tender stem of the young coconut tree. 
It is furnished with a stiff horn in front, with which it is supposed to 
puncture the outer coating of the stem, and deposit ono egg in 
every opening so made. As soon as the grub is hatched, it begins to 
eat its way inwards upwards, enlarging the opening as it grows 
till it attains its maturity as a grub. It then returns from the 
centre of the stem, and just within the outer rind, which it reduces to 
the thickness of foolscap, it wraps itself in a cocoon of the fibre 
of the steam and there awaits transformation ; when that occurs 
it is easy for it to break through the thin partition that divides 
it from the outer air. The coconut is in danger from this insect, 
from the time it shows stem till it begins to bear. The body 
of the young stem is a mass of matter of the samo nature and 
consistency as the heart of a cabbage stalk, which hardens from 
the surface inwards. Nature has provided for the protection of 
the tender young stem in the close fit of the imbricating loaves' 
which enclose it on all sides, and retain their hold till they rot 
in situ- The red-beetle cannot penetrate the leaf-imbricating leaves 
when the older ones decay in the course of nature, the stem has 
become too hard for its operations. A tree here and there may be 
lost from an accidental wound or from some defect in the fitting of the 
leaf-sheaths, but it is only where the good taste of the planter has 
impelled him to trim the leaves that any serious damage has been 
done to a field. All the leaves should be left on the tree till Nature 
disposes of them at her own time and in her own way. Nothing that ' 
can bo done to a coconut tree above the ground can be anything but 
injurious. As soon as it is discovered that the ■ kandapanuwa has 
effected an entrance, the tree should at once be rooted out, chopped 
up and burned, as there is no more hope for it, and it is not well 
to leave a breeding ground for so formidable a foe. 

Rats.— When an estate is in bearing, it often becomes infested 
with rats. They attack the half-grown nuts, make a hole through 
the husk and shell, and, when they find a tree with fruit to their 
taste, they appropriate its whole produce. The native cultivators 
put a ring of tar round the stems, which they say is too smooth to 

give them .a foot-hold in climbing, and they sometimes keep a donkey 

r. - • • . ; 
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jfi a field, whose braying is supposed to frighten them to the extent 
of driving them out of hearing of the awful sound. The tar dodge 
may possibly be effective, but the trees should all be cleared of nits 
in the first place; every treo in the field should be birred and all 
other means of getting up removed, for they can freely pass from tree 
to tree, and, when they have sufficcnt food and drink and the 
materials of a comfortable nost on the spot, thy have no occasion to 
visit terra firma. As for donkey braying, it is probably one of the 
myths to bo found in the folklore of every land. It is a misfortune of 
the coconut planter that all his foes arc nocturnal in their habits, so 
that in dealing with them he gropes in the dark. Would the rat only 
come out and work in the day, the infected trees could be watched 
and a charge of sparrow-shot bestowed on the robbers. Attempts 
have been made to poison them, but, while they have their will of 
the young coconuts, the most savoury morsel will not tempt them, 

LOCUSTS. — The locust is so raro in Ceylon that it is hardly worth 
mentioning, but they sometimes appear in small numbers, and tho 
coconut-leaf is a favourite. They devour all the leaflets, leaving tho 
bare midribs, so that, when they have done with it, it has a very 
wintry look. 

Gratitude of the Coconut for Fertilizing Matter, —On 
all soils, except tho most fertile, the presence of a human habitation 
in a coconut field can always be distinguished at a distance by the 
superior height anl luxuriance of the trees Lhat surround it. The 
native accounts for this appearance by saying that the coconut lovc3 
tho sound of tho human voice. This is on a par with the old theory 
of tho water rising in tho pump because nature abhorred a vacuum, 
which held its ground till it was discovered that nature’s abhorrence 
of a vacuum was only thirty two feet deep. The bulk of the Sinhalese 
peoplo havo not yet discovered that whistling-jigs to a millstone would 
bo quite as useful ns singing the gems of vocal music to a coconut 
tree- The true causo of the better thriving of the trees round a 
dwelling is natural manuring. Where a family and their usual stock 
of domestic animals reside, there arc daily droppings of fertilizing 
matter within the circle they frequent, decreasing from the centie 
outwards. The trees nearest the house arc always in beating 
years before the out field, and they always continue t lie mo-t pro- 
ductive throughout, or as long as the house remains inhabited. Put 
a set of lines in the most backward part of a field, and improvement 
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begins at once. This proves the gratitude of the coconut for any 
help, however small, that either by accident or design is given to it, 
and suggests hastening the profitable period by artificial means. On 
most places, a few trees near the house flower in the sixth year, some 
even in the fifth, and yield a fair crop in the eighth, whereas those that 
have had no manure do not begin before the tenth year and strugglo 
into bearing, one by one, up to tho twentieth, while the best that the 
natural soil can do is not attained before the twenty-fifth. There is 
not within my experience any other plant that so quickly and fully 
responds to fertilizers and much or little the result is proportionate. 
If one tree favourably situated can bear a crop in tho seventh year, a 
whole field may be made to do the same, the quostion being : “ Will it 
pay 1 ” To answer this question the cost of opening a coconut field 
must be analysed. 

Native Practices: Calculations of Cost.— By goiyas, the 
field will be cleared without money spent; and in a very favourable 
case tho land-share of the secondary crops will cover the cost of lining ) 
holing and planting and the owner take over his field free of all cost 
to him, except the fee simple of the land, and the accumulated interest 
on it. The field is then left to grow up in jungle for three years, 
when there is the alternative of clearing the jungle or letting it grow 
on, and finally smother 90 per cent of the plants, whereas the reclear- 
ing of tho jungle, if done in the sixth year, will probably save 50 per 
cent. Tho field may then be left till the most forward trees begin to 
flower, say in the twelfth or thirteenth year, when the final clearing 
takes place ; and in favourable cases 40 per cent of the trees will be 
alive, and 10 per cent of the these in bearing, the remainder being of 
all sizes downwards, in the event of steady cultivation being then 
carried out, in keeping down the jungle and replanting the vacancies. 
The annual expense per acre will be R12, and onty about the twentieth 
year will the field be yielding enough to cover its annual cost, while 
10 per cent of vacancies will still exist. Thus the absolute cost in 
money of bringing coconuts into bearing, in the most slovenly and 
desultory manner, will be Rl'20, R30 of which will be recouped by 
produce up to the twentieth year. 

Effects of Lantana. — I have assumed that the land dealt 
with is of average quality, and that the indigenous jungle alone has 
to be treated ; but if lantana obtains a settlement in the third year 
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and is left untouched for the nest three, not one coconut plant 
will survive till the seventh year. When lantana gets into a clearing, 
it thoroughly masters and keeps down every other growth that it 
overshades, but any tree that has got abovo its usual range of seven 
or eight feet is safe from being smothered. However, its growth 
may be retarted by the struggle to obtain food in the soil against 
such an active and greedy foe. The presence of lantana in a clearing 
guarantees the extermination of every other member of the vegetable 
kingdom that dopends on the first eight feet in space for its air, light 
and sunshine.* It has rather bothered the old Echool coconut planters. 

Calculations of Proceeds. — The chances are that under the 
above system the yield of average soil will bo 1 ,000 nuts per acre, 
worth (say) R30. There is RDO to make good, the interest on which, 
at 10 per cent, is R9 ; the current expenditure is R12, and there is R9 
over to bo deducted, if we value the proceeds at R30. .Supposing 
the annual increase of proceeds to be R5, it will Dike 5 years to 
rub out the R90 that stood at debit in the twentieth year. Thus in 
the twenty -fifth year the place is clear, and the annual averago income 
por acre will be thenceforth R38 per acre, so long as the price keeps 
up to R30 per 1,000, and this calculation drops all the back interest 
on the original cost as well as on current expenditure, from the 
twolfth to the twentieth year, which, if taken into account, would 
leave from KfiO to R70 to be made up before the property was 
thoroughly clear of debt. This is by no means a fancy sketch, but 
almost tbo exact history of moro than one property that I havo had 
nndor my own observation during tbe whole courso of their existence. 

Another Sketch. — I will now give another sketch of what 
happened on the adjoining lot to one of tiio properties described above. 
Tbo land was felled, cleared and planted, but the jungle got up again 
so rapidly, that, at the end of twelve months, it was 10 feet high, 
and tbo wild pigs havo done ‘•their worst - ’ with the plants — only four 
plants remainod in the whole field. This was rather discouraging, 
hut the proprietor has a good deal of latent pluck, and the second 
year went to work on a new pi m. The jungle was regularly rooted 
out, at a cost of R20 per acre, and planted with cassava, to which the 
pigs more earnestly inclined than to the coconut plants, and about 70 
per cent were got out of this danger. The vacancies were regularly 
supplied twice a year, bat at the cml of nine years they still amounted 
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to 10 per cent. The meantime continual war was made against jungle 
and lan! ana, and when the trees wore four years old, the pasture 
grass was mid-leg deep. Cattle were then introduced, but, as many of 
the plants were not out of danger, tlioy were tethered out of reach 
and shifted as required. Before the end of the fifth year 10 per cent 
of the plants were in flower and three-fourths of all that had been 
treated with cattle-manure were in bearing before the ninth. Further 
deponent sayeth not, as the ninth year is not yet ended. The trees 
that began on flower threo years ago have now crops of from 50 to 
150 nuts; allowing for all accidents, they mil average 80 per tree, or 
5,600 per acre, which at 1180 gross produce R180. I think the 
proprietor would kavo refused me his permission to tell in Negomho 
and publish in the street of Colombo that he had expended about 
K200 per acre on coconuts before obtaining any appreciable return 
It would have blasted his character as a prudent and intelligent 
person for ever, unless accompanied by the further fact that every 
penny principal and interest would be returned before the twelfth 
year, leaving a very valuable property in his hands, The only thing 
that has been brought into his property by way of manure was 
one-third of a ton of quicklime, at a cost of R7‘50 per acre. As 
ever ything done of this property was experimental, the expense would 
be very considerably reduced by the knowledge acquired of what to 
do and how and when to do it. It may bo added that the land in 
question is very much above an average quality, which, if favourable 
to results, greatly enhanced the cost. There is a portion of this 
property that has never got any cattle-manure, but in every other 
respect the treatment has been the same, and there is no outward 
difference in the soil ; yet there is a marked difference in the trees, 
no one of them being in bearing and many net even so advanced as to 
show stem. As their wants cannot be supplied from internal resources, 
the proprietor states that he will give each of thsm 12 cents worth of 
poouac at once and repeat the dose yearly till uniformity is attained. 

How an Old Estate was Treated and How it Responded.— 
Having thus told what has been done in hastening the maturity of 
young coconuts in good soil by manure made on the spot from 
the natural produce of the very land on which the plants stand, 
I proceed to relate what was done with trees twenty-one years 
old on very poor saud. The estate in question at twenty-one 
years old yielded a crop averaging 1 3£ nuts per tree, and that 
was the largest it had ever given. The copperah was worked 
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up on the place ; there was a large stock of half-starved cattle, and 
a stock of pigs were kept : but all this had got the crops no further 
than 13i nuts per tree. At this stage, a new manager took charge, 
and, after due study of the situation, he submitted a scheme that 
added about 10 per cent to the average annual expenditure. Some 
of the points were strongly opposed by the agent, but, being a 
reasonable man, he finally gave in to the reasons adduced and 
sanctioned the complete plan. The pigs wore got rid of, as their 
local value was then only about 25c. a stone dead weight; one-third 
of the cattle stock was sold off by auction without reserve; the 
whole remaining stock were allowed the liberty of the poonac tubs, 
and a shed was constructed roomy enough to hold the whole 
comfortably. There wero extensive “ doniyas ’’ on the property 
overgrown with panforns and coarse grass, and four boys were sent 
with small single bullock-carts to cut and bring ibis stuff to the 
cattle shed, and spread it over all. Thus in ihe course of six months 
there was a depth of from two to three feet of excellent manure. 
At tho opening of the monsoon rains, the cuttle were moved to 
a fresh shed, and the manuro carted out and laid down at the rate 
of two and a half cubic feet to each tree ; it was then scattered 
equally over the surface and dug in with mamoties. The improvement 
of the troes and the increase of crop that followed this treatment 
was marvellous. All the manure that could be made on tho estate, 
however, was a mere drop in the bucket ; such a manuring only 
told on three crops, while it would lmve taken 12 years to go over 
the estate. Still evon this was sufficient to cause a steady annual 
increase of crops from 13.1 up to 21 in six years. After sotno trouble, 
permission was granted to try steamed bones, and in the six years 
one ton was used with such satisfactory results, that two tons per 
annum were allowed for the next four years, with the result of 
33;’ nuts per tree in the eleventh year, Shortly afterwards this 
estate was sold to natives, and six years later the crops were said 
to have fallen oil' to 12 nuts per tree. The whole cost of manuring 
during thoso ten years aggregated III per tree and (lie value of 
something over K3 thus recovered giving a return of 30} per cent 
on the outlay iu four years, nod there is not the least doubt that 
five times tho amount expended within the same time would have 
given equally satisfactory remits. 

The Coconut Ti:ee a Chemical Aitahatus. — I look on a 
coconut tree as a chemical apparatus, for turning carbon, oxygen and 
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hydrogen into oil. Those elements are not counted in estimating 
the fertility of soils ; indeed it is probable that plants derive their 

whole supply from air and water. If this is admitted, it follows that 

no quantity of oil removed from a given area of land in any way 
tends to impoverish the soil. But the coconut tree cannot make oil 
without a proportion of other elements that it combines ; the process 
requires nitrates, phosphates and alkalies, to complete the operation, 
and these it must obtain from the soil. Extract the oil and return all 
the other products of the tree to the soil it occupies, and there will 

be no diminution of the average yield of oil, as long as the tree 

lives in health. Increase the supply of nitrates, phosphates and 
alkalies in the soil, and in due proportion the tree will produce more 
oil, while the fertilisers introduced are a permanent gain. 

^Replacing Fertility .Removed ; Poonac as Manure. — The 
coconut planter, who desires to maintain the average crops of his 
property, will do well to ascertain the average of the fertilizing 
elements removed in a given number of nuts, and set aside such 
proportion of the price as will replace them. The sure way is to 
manufacture his oil on the spot and retain the poonac ; but sometimes 
it appears more profitable to sell the nuts as they stand than to 
extract the oil and sell it separately, because the cost of manufacture, 
with a primitive apparatus he must employ, is greater than with 
proper machinery ; but if he knows exactly how much nitrates, 
phosphates and alkalies are in a candj 7 of copperab, and their prices, 
he will know how to proceed in his purchase of fertilizers so as 
t,o maintain or improve the condition of his land. There may 
be better forms of fertilizer than poonac, but 140 lb, of poonac 
will, as a rule, restore all that is carried away in 1,000 nuts; 
and when this quantity can be obtained for E.T25, there is no 
cheaper way of giving back what is taken away ; tesides, it has 
an advantage over every other form of manure in supplying all 
the elements of the coconut in the exact proportions required, 
while the loss, by putting it through the alimentarj 7 apparatus 
of a cow, is very small. 

Manure Made from the Coconut Field ; Manuring 
should begin early. — Manure made by cattle fed on the grass of 
the coconut field adds nothing to the general fertility of the land I 
it meroly removes it from one place to another ; but while the 
jilant is young, and only commands with its roots a small proportion 
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of the apace assigned to it, the placing of it within reach of the 
roots in this form is of high importance to its rapid growth and 
early bearing. It is not the amount of food thus placed within 
its reach that limits tho good done, the roots are stimulated to 
push out further into the soil, and thus acquire a wider feeding- 
ground. Small doses frequently repeated are far moro beneficial 
than greater quantities at long intervals; and in every case it should 
be buried under at least two inches of soil. I would recommend, in 
putting out the plants, to dust a couple of handfuls of quicklime 
into and round the hole, and I would give each at the same 
1 lb. of poonac. A good start is half the battle, and what is 
once gained should never be lost for want of a little stimulant. 
I cannot expect tho tree to yield me an annual revenuo of from 
two to three rupees, unless 1 use every means in my power to 
establish its constitution ; and in the wholo range of vegetation. 
I believo, there is no plant that will do so much for itself with 
so little heli). I would spend 50 cents per tree in building it 
up during the first seven years, after which time it will give 
a return within four years of tluee nuts for every 5 cents worth 
of manure given. Thero is no practical limit to the yield ; I 
have known one tree that for a series of years bore 400 nuts ; I saw 
another a few daj's ago that was very little behind it, and 1 have 
known many individual trees that regularly yielded from 200 to 30U, 
In such cases there is, no doubt, much in tho individuality of the tree 
and special suitability of the soil ; but my contention is that any 
treo that bears a small crop in any soil ; may be made to bear a 
large one, tbo only difference being that a good soil gives a good crop 
without assistance, while a poor ono gives a poor return, but the otic 
will respond to manure as readily as the other. The same amount of 
manure will result in the same addition to the crops, whether the trees 
to which it is administered have previously been bearing ten nuts or 
fifty per annum. The weaker tree may appropriate sonic part of the 
mntmro to build up its strength, and, if the soil it occupies he deficient 
in the capacity of retaining moisture, it may lie unable to appropriate 
at once the food within its reach, but the manure once in the soil will 
tell sooner or later. 

llEGISTER OF TREATMENT RY THE CoroXUT STEM: TREATMENT 
or A Sixr.LF, Trf.E AND Kf.sULT. — The stem of a coconut tree cm 
poor land forms a complete register of the periods at which manure 
has been administered, the effects it produced and the time 
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during which it operated and became exhausted. It contracts under 
the pressure of want, expands when fed liberally, and again contracts 
when all the food is used up. There was !i tree that had stood for 
twenty-five years on sand so poor, that not a blade of vegetation was 
ever seen within twenty feet of it ; the stem, over one foot in 
diameter at the surface, gradually diminished upwards, till at the 
five feet of height attained, it was less than four inches and the length 
of the leaves was about thirty^ inches. In very truth, no more 
wretched specimen of a still living plant could have been conceived 
by the mind of man, and it was only for the sake of proving the 
theory that its treatment was undertaken. Twent}' pounds of poonn c 
and five pounds of steamed bones were mixed and sown broadcast 
in a circle twelve feot in diameter and dug in. It began to grow 
vigorously at once, and each fresh leaf that expanded was an 
increase on the length of its immediate predecessor till at the end 
of twelve months they reached 15 feet; at eighteen months it 
produced its first flower and was again manured with five pounds 
of poonac and two pounds of bones; at thirty months it began to 
give crop, and the top was so heavy that there appeared some danger 
the small part of the stem giving way, but this did not happen 
and for the three succeeding years the same doso of poonac and bones 
wero given. At the end of the fifth year it was a handsome vigorous 
tree with the stem immediately under the leaves over one foot in 
diameter with a crop of from 60 to 70 nuts, whilo the aggregate of 
previous gatherings was over one hundred nuts. I have only to add 
that the cost of these results was 75 cents. 

Confidence of Some Ignorant People and Assertion of 
Scientific Truth. — I felt much hesitation before deciding to tell 
this story as there are hundreds of men in Ceylon who consider 
themselves no mean authorities on coconut culture who will without 
further ado pronounce it an absurd impossibility. There are truths 
that science has made common property, but which few coconut 
planters have yet asserted their right in, or indeed become awaro of 
their existence. How few of them know that 187 lb. of poonac con- 
tains all the elements there are removed from the soil in a candy of 
copperah (560 lb.)? How few of them know that the poorest soil may 
contain some of the elements of fertility that the plant cannot assimilate 
from the absence or deficiency of other necessary elements 1 How few 
of them know that a very slight dressing of the deficient elements will 
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produce immediate and abundant effect. A few measures of quicklime 
may bring into activity a great fund of latent fertility ; a few ounces 
of bone-dust may be the one thing wanted in the soil to put a 
good crop on a barren tree. 

GorYAS and Agricultural Science. — Were the principle of 
agricultural chemistry explained to a Sinhalese goiya, he would 
pronounce it a myth and bis informant a humbug ; but ascribe 
any special success to having ontored into communication with a 
beneficent demon who for certain considerations came every night 
to bless the trees, he would firmly believe the statement, and from 
thenceforth would disjilay an increased respect for the recipient of 
supernatural favour. As such men have really been the practical 
creators of the coconut industry in Ceylon, and really knew more 
of the matter than thoso who purchased the land, tbore is nothing 
surprising in the fact that scientific treatment has not progressed 
with the breadth of cultivation, and not much can be expected 
in this direction till the agricultural school begins to turn its graduates 
loose on society. Thore aro not half-a-score of Europeans that know 
anything of, and hardly one-half of that number who retain a practical 
hold on, coconuts. There are no doubt many educated and intelligent 
proprietors, but very few of these are practical planters, and not 
one that I have come across will deign to look on the scientific 
aspect of tho culture. I have often heard it laid down ns an 
incontrovertible rulo that no coconut should bo manured before 
it camo into bearing. I invariably found that the parties asserting 
it had never tried it. A few weeks ago a party who was not a 
planter warned me against the practice. I told him that ho ought 
to have dismissed that prejudice with his konde and his combov 
for it was utterly at variance with a short crop and a pair of tweed 
trousers. W. B. L. 


SOME FACTS AND OPINIONS ABOUT COCONUT 
CULTIVATION. 

( Written in December 1S5 7, by the late Mr. W. D. Jyxmont, a very 
experienced Ceylon Coconut Planter.) 

Climate, Temperature and Rainfall.— The coconut is essen- 
tially a tropical plant. It cannot be profitably cultivated in an 
average temperature much under 80*. On deep, rich soil it will 
thrive on an annual rainfall, perhaps, as low as 40 inches ; but in 
the Southern and Western Provinces of Ceylon, which contain at 
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least three-fifths of all the coconuts in the Island, the soil is, as a rule, 
poor : the coconut needs 70 inches and upwards, but in districts, with 
100 inches or upwards, it is apt to run more to leaf than fruit. 

Alluvium. — Alluvial flats by the side of the larger rivers, subject 
to occasional flooding, are beyond all comparison the most fertile in 
the Island. It is hard to get coconuts up in such spots, from the rapid 
and luxurious growth of indigenous plants; but once thoroughly 
established and in bearing, I am afraid to mention the amount of 
their annual crops, lest 1 should be accused of exaggeration, by those 
who have had no experience of such yields. Such sports are of rar e 
occurrence, and seldom of large extent; but ten acres of such land 
fully planted and in bearing is worth fifty'' of the next best. 

Sand. — Loving sand, with a good percentage of organic matter, 
is the second quality, but it is almost as rare in the Southern and 
Western Provinces, as the first; but by skilful cultivation, it may be 
brought up to a yield little inferior to the alluvium : the difference 
being that the great natural fertility of the latter requires only the 
minimum of trouble and expense, whereas the former requires much 
of l oth. The fertility of the one is inexhaustible, that of the latter fails 
from lapse of lime and neglect of cultivation. 

Brown Loam.— The soil, third in order of suitability for coconut 
cultivation, is the brown crumbly loam, rare in the South-West, but 
common in the North-West as far inland as the temperature and rain- 
fall is suitable. It is very fertile, but not exhaustible ; and it responds 
less freely to cultivation and manure than the sandy loam. 

Gravelly Loam.— The soil fourth in order is gravelly loam, 
somewhat stift' and hard, but fairly fertile. 

Clayey Loam.— The fifth is clayey loam which, though richer 
than some of the other mentioned, is, in districts subject to long spells 
of dry weather, very trying to the plants which sometimes suffer 
fearfully. This kind of soil yie’ds up its moisture very rapidly, and 
after a three months’ drought, gets as hard and dry as brick, to the 
depth of two feet. In rainy weather the plants grow vigorously, but 
they often lose, as much in the dry, as they gain in the wet-season. 
Such trees, however, as get their roots down into the soil, beyond 
the reach of drought, generally bear heavy crops ; but it is risky to 
plant suchj land. It is deplorable to see trees of ten to fifteen years’ 
standing, dropping bunch after bunch of a heavy crop, and having 
the greater part of the leaves hanging withered about the stem. A , / 
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Loamy Gravel. — The sixth quality of soil is the loamy gravel, 
or rather the gravelly loam — that is to say, when the loam is in 
excess of the gravel, though seldom very rich, it is fairly fertile 
and very readily responds to breaking tip and manuring. 

Quality of Soil Dependent on Rock — Tko mechanical 
constituents of all soils are loam, sand and gravel, with various 
proportions of organic matter ; but each class grades down : light 
friable loam to stiff impermeable clay ; sands grade to such as wo see 
on the seashore, and gravels into puro stones and sand. The quality 
of soils arc governed by the composition of the rock from which they 
are derived — in some kinds clay predominates ; in others sand, and 
in some gravel- Then some may he rich in potash, others in lime, 
in magnesia, in phosphate, and some in all these and other elemonts 
that more or less affect fertility. It is, therefore, important to know 
something about geology in choosing land for coconut cultivation. 

Varieties. — The coconut sports into so many varieties that in 
any hundred trees in a field hardly any two of them will be found 
producing precisely similar fruit in size, fonn and colour : in size 
they vary from one to two feet in girth, in form from near]}’ globular 
to various degrees of oblong, and in colour from bright green to 
yellowish brown and in the case of Lbo king coconut to bright 
yellow. They differ in the prominence of the ridges of the lmsk, and 
in the thickness of both husk and kernel. They differ in the length of 
the loaf-stalk between the stem and the beginning of the leaflets, amt 
they differ in the length of the flowcr-9talks. 

Selection of Seed Nuts. — Amid ail this sporting, it is beyond 
hope to get a single variety for a whole fio'd, but n good progeny may 
be fairly expected, and a good percentage, therefore, of seed nuts 
should be taken from select trees. Such n tree should be free of 
growth and strong in all their members, an early and heavy bearer, 
carrying its fruit on short stalks. The fruit should bo of medium 
size, oblong in form, thin in husk and thick in kernel, gathered when 
fully ripe, but not dry. 

Medium Size Recommended.— The largest nuts arc usually pro- 
duced on strong healthy trees, but the numbers nro small, the husks 
thick and tko kernels comparatively thin ; whereas the medium size 
gain more in number than they lose in size : the husks arc thinner 
and, as a rule, the smaller the nut the thicker the kernel. I remember 
two trees, next each other in a line : one bore very large nuts, but its 
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annual crop never reached 30, while its neighbour with very 6mall 
nuts bore annual crops up to 300 and the weight of copra was four 
times that of the former. Medium-sized nuts are in all cases to 
be preferred — not that the fruit of any given tree will produce a 
copy of its parent, but the chances are that the variety, though better 
or worse, will not very materially differ. 

There may be some more trouble, expense and inconvenience, 
in selecting trees for seed nut than in picking single nuts from a 
heap ; but the advantages far more than compensate these objections : 
a bunch of ripe nuts is due every month, but it is the custom to 
pluck only once in two months, as it saves labour. Nuts cannot 
be too ripe for copra making ; they may be too ripe for seed ; while 
the second month’s bunch may not be ripe enough. In selecting nuts 
from a heap so gathered, there can be no uniformity in their degree 
of ripeness. Thus, in a nursery so formed, there, will be months of 
difference in the time they take to germinate : a large percentage will 
be weak and late, and slo\v growing plants ; and another considerable 
percentage will not germinate at all. If the bunches from the selected 
trees be plucked at the proper stage of ripeness, each month they will 
be more uniform as to time of germinating and in their subsequent 
rate of growth, both in the nursery and the field ; while of feeble, 
worthless plants and non-germinating nuts there will be few if any. 

Nursery. — The nursery ground should be as nearly Iovel as 
other circumstances will admit of ; it should be near water, as that 
may be needed in dry weather ; it should be trenched 18 inches deep- 
The nuts should be placed with the stalk end up, which enables the 
shoot to come up vertically from one or other of the three eyes of the 
shell ; whereas, if laid on its side, it has to turn at right angles, to 
attain that position on emerging from the husk. The nuts should be 
buried in the loose earth to within two to three inches of the top ; is 
the purpose is to put out the plants in the field, when they have 
four leaves, they need not be placed more than two or three inchef 
apart, but if they are meant to be larger, when removed, they should 
be given proportionately more room. 

Clearing. — I can suggest no improvement on the plan of pre- 
paring jungle land for cultivation, namely cutting down and burning 
off. I believe the attempt has been made to line and hole, through 
standing forest ; but I cannot see sufficient advantage in doing so, 
to compensate the additional toil and expenses- 
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Clearing by G >iyas.— I believe that ever since coconuts began 
to bo regularly planted in the "Western and Southern Provinces, the 
custom has prevailed of letting the land out to goiyas, to be cropped 
with fine grains (chiefly kurakkan), roots and vegetables, the land 
share being one-third of the produce by way of rent. The goiyas 
cleared and cultivated the land till it censed to pay them. The owner 
provided plants and paid the goiyas one fanam for holing and planting- 
In most cases the land owner looked for his profit in the land share 
of the goiyas’ crops, rather than in the far away crops of coconuts ; 
therefore where the surface fertility was exhausted, the coconuts were 
left to nature, and nature set vigorously to work to blot them out of 
existence. This is the history of many thousands of acres ; and then 
I have known land that at a very moderate cost would have yielded 
3,000 nuts by the tenth year, cleared, cropped and replanted three 
times in twenty years. Large tracts of land have thus been per- 
manently impoverished, because the native land owner prefers paying 
for work done out of the fund of fertility in the soil than in bard 
cash : he can handle and count and fondle the latter, while the former 
is an unkown quantity that will bear being drawn on to any extent. 

Goiyas’ Work. — The wiser plan is to pay cash for work done 
at current rotes and reserve all the fertility of the soil for the perma- 
nent cultivation. The goiya knows well how to take the fertility 
out of the soil — the first year be plants cassava and sweet potatoes, 
and over these sows kurakkan : this latter allows nothing else to grow 
while it occupies the ground, but as soon as it is reaped, the cassava 
takes a start, and is the crop of tbc second year ; the sweet potato 
has then its nursings and is tbc crop of tbc third 3 - car. By this time 
tbe freshness is pretty well taken out of tbc soi but if it be unusually 
rich, a second crop of kurakkan is taken- 

LINING. — Tbc first thing to be done, after clearing the land, is 
lining. In fino soil 30 ft. by 30 ft. is not too wide ; but in no rose 
should tbc plants be closer than 25 ft. by 25 ft. The easiest way of 
doing tbc work is to get a base by the road tracer and the parallel 
lines by tbe compass. It is tbe usual thing to plant in squares, but 
there is some advantage gained by planting in triangles. Planted 
at say 25 feet in squares, each plant will be cqui-distant from four 
others; but with tbe lines 25 feet apart, the diagonal line will be 
over 30 feet. In triangles, the distance of all plants to tbc nearesi 
in adjacent line will bo 30 feet and fraction. In tbc square cf 
25 feet, tho leaves of adjacent trees will cross from four to six feet ; 
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but in the diagonals, there will he space that the leaves of opposite 
plants do not reach, whereas in triangles that space is reduced from 
35 to 30 feet. 

Holing. — Coconut holes cannot be too deep or too wide, but as they 
must be kept within practical lines, let us say three feet cubes. These 
should be filled in to half their depth with surface soil; and the plant 
placed in the centre with the crown of the nut at least In inches 
below the general surface, buried to the same depth as in the nursery. 

Treatment of Plants up to Fourth Year. — As young 
plants at from 25 to 30 feet apart cannot for years avail themselves of 
all the space allotted to them, and as to keep all that space clear, 
through all these years, would be not only expensive, but very 
injurious to the soil, the best thing to do is to let the jungle grow. 
By this means, the soil will be protected, from the alternations of 
heavy rains and burning sunshine. The only work required for four 
or five years is to keep a clear circle round each plant, and widening 
them as the roots and leaves extend, by eradicating the jungle and 
breaking up the surface soil ; at the same time the holes should 
be filled in gradually, an inch every three months or so during 
the first year and a little more during the second. When the 
plant carries ten green leaves, it should be brought to the level 
of the surface. By this process, the freshness of the soil will be 
teserved, for the use of the cultivated plant, and the last of the 
jungle will disappear, as the leaves meet across the lines. Treated 
thus, the earliest tree will flower in the fifth year and the whole 
field should be in bearing from the eighth to the tenth year. 
By the fifth or sixth year, the jungle will be all disposed of, and 
it only remains to keep the surface soil well broken up and exposed 
to the action of the air. 

Ploughing. — This has been tried by the plough: hut, in 
my experience, I have not seen it succeed. The native plough 
drawn by a pair of buffaloes needs one man to drive and another 
to hold : it scratches the surface to the depth of three inches 
or thereabouts, the furrows crossing each other at all sorts of 
angles, and sometimes two feet apart. Such an operation does little 
or no good, and is a little less costly than a proper turning over with 
the mamoty. Ploughing should be deferred till a suitable instrument 
can be obtained, and a trained ploughman who not only knows how to 
hold the plough, but can train his cattle to walk straight, A mamoty 
digging once in two years will suffice in the way of cultivation. 
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Times of Applying Manure. — Except to stimulate a lagging 
plant, manure should not be applied to young trees. A field 
should he allowed to demonstrate what the soil can do for it 
before attempting to force it. The trees may be very strong, 
but late of coming into flower ; and when they do hear the amount 
of crop may be disappointing, or they may take on more crop than 
they have strength for, and drop n large percentage of it at different 
stages of growth. The first case calls for phosphates, the second 
for nitrates, and if neither the trees nor their crops are satisfactory. 

Kinds of Manure Needed. — The two kinds may bo exhibited 
at once. If after keeping the surface well broken up and a supply of 
nitrates and phosphates has been applied, the trees do not behave satis- 
factorily, a deficiency of some of the mineral elements J3 indicated and 
should be supplied in some form ; especially something rich in potash, 
but the cGconut seldom suffers from the lack of the mineral elements. 

Nef.d of Manuring. — Not even the richest soils hold an un- 
limited supply of the elements of fertility, if brought under cultiva- 
tion ; and if some parts of their products be constantly removed in the 
course of years or age3, the supply must fail and barrenness ensue- 
When, therefore, in the course of continuous cultivation, the crops 
regularly diminish in bulk, it is a warning to tho cultivator to set 
about supplying tho required elements. If he knows and believes in 
this theory, he will not wait till his cultivated plant seriously suffers 
from famine, but will begin to feed it when the first symptom of 
hunger appears; nay, he will be the wiser man, if in the case of t lie 
coconut, be will supplement tbo natural supply of food, before any 
sign of failing crops appear, because to augment its resources with 
immediately available food will in due porportion increase the crops. 

Effects of Manures. — Indeed the careful application of 
manure, in such quality and quantity, at stated times, will double, 
treble and quadruple the crops of land left to the care of nature. 

Cattle Manure. — As stated already nitrates and pbo-phates 
aro tho chief mammal elements required by the coconut . and the 
dung of domestic animals, either pure or mixed with practically 
decomposed organic matter, contains those and nil the other 
necessary elements, in due proporti n. Bui. whcie is the owner 
of an extensive coconut propoity to find enough of this valu- 
able stuff to keep up, not to say improve, the crop ? I once knew 
a property that had no pasture outside of the coconut field, but 
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cattle enough were kept without overstocking to eat all the grass that 
grew on the land ; they had moreover the liberty of the poonac tub- 
From a considerable extent of low swampy land that produced ferns 
and coarse grasses, a large quantity of which was put into tho cattlo 
sheds daily, it took twelve years to give every tree on the estate 5 cwt. 
of cattle shed manure. It was a light sandy soil, the kind that most 
readily responds to manure, and tho effect was immediate and mar- 
vellous : it only acted for three years, and to keep up the improve- 
ment, required a like dose every three years. 

Cattle Keeping. — There is nothing more certain than that 
(except for draught or dairy purposes) the breeding and feeding of 
cattle is not a profitable enterprise and under any condition it is 
doubtful if the keeping of stock, for the sole object of making manure, 
will pay : certainly not, if fed on cultivated glass or purchased food. 
In tho case of a coconut field, with no pasture outside its bounds, the 
keeping of cattle, beyond what is necessary for working and dairy 
purposes, can only be done at a loss. Cattle do no not create the ele- 
ments of fertility: thej' only concentrate; and when removed by salo 
or otherwise, they carry off such part of the fertility of the soil they 
fed on as has gone to the building up of their bodies. It is better, 
therefore, to turn the herbage into the soil on tho spot where it grows, 
than to expend a larger sum than this would cost in housing, herding, 
transport of manure, &c.. for no better purpose than robbing one part 
of the land to feed another. Of course, an estate that has the run of 
pasturage outside the coconut field may possibly keep cattle profitably. 
It is hardly possible, however, to obtain from any source a sufficient 
supply of dung to materially increase the general yield of a coconut field. 

Kinds of Manure. — The planter who wishes to double or treble 
the yield must go to market to obtain a more concentrated manure in 
sufficient measure. Coconut poonac applied directly to the soil should 
be a very efficient manure, as it contains all tho elements required by 
the cultivated plant ; but at the late it now sells, it is probable that an 
equally rich material may be got at a less price : castor cake, for 
instance, is said to be richer in nitrates than poonac, and, as it cannot 
be used as a feeding stuff, is probably the cheaper article. The planter 
who applies castor cake and bone dust, both or either, as the case 
requires, will be sure to profit by the transaction; the tree is besides 
grateful for any readily decomposed vegetable substance that is turned 
into the soil, and any one that chooses can have a special manure 
compounded to order by any European manufacturer. 
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.Methods of Applying Manure. — It is still a common practice 
— a most slovenly and (vasteful one — to tie cattle to coconut trees by 
way of manuring, them. Immediately round the stem, the primary 
roots are massed closely together, and it is only at three or four feet 
distant that they emerge from the cluster, and each radiates outwards 
on its own straight line. Though these roots go down to a great 
depth the tree is essentially a surface feeder, and they are most nu- 
merous within a foot of the surface. 

Tying Cattle — Tying two head of cattle to the tree for ten 
nights, what with treading and what v? ith the fresh urine, kill off all 
roots within six inches of the surface, thus depriving the tree of its 
wider range of feeding ground, and the immediate effect is a falling-off 
rather than improvement. If the dung be dug into the soil at once, 
the tree revives and flourishes till the supply is exhausted, when it 
rapidly falls off to a worso state than before the application ; but the 
more common practice is to lot it alone. As the feeding roots of plants 
do their work underground, dung left on the surface is so much good 
stuff wasted, besides (in the case of the coconut) injuring the tree by 
enducing it to throw out primary roots above ground, in an abortive 
indeavour to reach the food from above, which it cannot avail itself of 
irom below. 

Circular Trenches. — Hardly more scientific is putting manure 
fnto circular trenches. It is true that the tree can by this method at 
once avail itself of the supply, but as all primary roots are served to 
the depth of the trench, it is cut off from its usual feeding ground, 
and must depend entiroly on the artificial application, those cut roots 
having been its sole resource for drawing nourishment from the out- 
side soil, within the depth of trench, say one foot, which is deeper 
than the chief feeding spneo of the plant. It is astonishing how far 
the primary roots travel in light loose soil. I once measured one 
washed out on the seashore fifty-three feet long. The poorer the soil 
these roots extend the faster and the fnitber. 

Tillage of Soils. — With the exception of soils in which sand is 
the prevailing ingredient, Ceylon lowcountry soils are bard and stiff 
or become so rapidly on exposuro. Light loams and gravels, on being 
broken up to the usual tillage depth, from six to nine inches, do not 
resume the hard solidity of tlicir former state ; but to keep them in 
the proper mechanical state for the coconut roots, the operation should 
be repeated periodically, as nothing conduces more to the rapid 
growth of the plant than a loose permeable soil. Manure should only 
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be applied at these periodical diggings. Dung should be broken up 
and spread as evenly as possible over the whole surface, and such as 
bone dust and oil cake may bo sown broadcast; and whatever kind of 
manure is used, it should be turned into the soil without delay. 

Spreading Manure and Effects. — The roots of the coconut 
are most vigorous and active towards the extremity of the primaries 
and these qualities gradually diminish towards their origin on the 
stem, because in their outward course, they have already appropriated 
the cream of the soil’s elemental wealth. Therefore manure in the 
contre between two lines of trees is more immediately effective, than 
within six feet of the stem even if cattle tying and circular trenches 
are avoided. 

Probable Results Financially.— Periodical digging and 
manuring is the proper treatment of a coconut field so far as my 
judgment and experience goes. As already stated, the first digging 
may bo spread over several years, by merely extending the tilled circle 
round each plant, as it requires more room. On 70 trees to the 
acre, tho cost of this first clearing and digging will not be more 
than RIO or R2-50 per annum, supposing it extends over four years. 
No subsequent digging should cost more than R7 per acre, 350 lb. 
of bone dust and 350 lb. of castor cake applied to an acre of trees 
already bearing more or less, will within four years add 4,200 nuts to 
the crop. Supposing the manure to cost 5 cents per pound tho cost 
will be R35 per acre ; add R7 for labour — R42 or exactly R10 per 
1,000 on the increased crop. The profit will thus be the difference 
between the selling price per 1,000 and R10. 

What May be Expected of Proper Treatment. — The hole 
system consists of tho regular tillage of the soil, and the periodical 
application of a fixed amount of suitable manure. There is no increase 
of crop in tho first year of applying manure ; but there is a consider- 
able increase in the second, and a still greater one in the third ; but 
in fourth there will be a falling-off from the crop of the third year. 
To renew the operation of digging and manuring every second year, 
will therefore not only maintain the highest yield reached, hut 
increase it year by year without any practical limit. It is well-known 
that individual coconut trees of good j&t, that have happened to grow 
on a spot of naturally rich soil, habitually yield from 300 to 400 
nuts per annum without any cultivation. It- is then an extravagant 
idea that a field yielding from two to three thousand nuts per acre, 
with little or no cultivation, may with scientific treatment be made to 
yield double those numbers in a few years. 
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White Ants. — The coconut husk is not the taste of the 
white ant till it has undergone some change in the direction of 
decay, and then only, when more desirable substances are scarce. In 
transplanting from the nursery to the field, all roots that have got 
beyond the nut, are shaved off, being of no use to the plant in its new 
position. It is about this time that the husk reaches the condition 
that suits the white ants, and if they discover it before the plant 
has had time to send fresh roots into the soil, they eat out tho wholo 
interior often in a single night, the consequence of which is tho 
death of the plant, it being deprived of any medium into which 
to throw out roots. This is not common in newly opened forest 
or old chena, as this insect docs not thrive under heavy shade but is 
frequent in planting in open land. I first became acquainted with it, 
in planting coconuts in the vacancies of an old cinnamon field, where 
I lost above 100 plants within a week. The preventive measure 
which I took was fairly successful : I thickened a strong solution of 
salt with fresh cowdung and covered the nuts with the compound. 

Cattle. — Cattle and goats are very destructive on a young 
coconut field, and at any cost should be kept out. It is simply im- 
possible to get up the plants on a spot open to cattle, and strong 
fencing and sharp watchfulness are both necessary for their protection. 
They are not out of danger till they carry ten or twelve leaves, with 
the central ones too tall for the animals to reach. 

The Coconut Weevil— Kandapancwa. — As soon as the treo 
shows stem above ground it becomes liablo to tho attack of the coco- 
nut beetle or weevil, an insect about an inch long with a horn in 
front: its colour is red with a few small black specks, and it is noc- 
turnal in habit. It cannot penetrate the bard outer crust of a mature 
coconut stem, but it lies in wait for any crack or wound that it can 
prepare by its frontal horn, for the reception of its eggs. The sub- 
stance of a young coconut stem within its outer crust is somewhat 
harder than that of a raw potato, and this is the food of the young 
grub which as soon as hatched begin to eat its course inwards and 
upwards, enlarging the opening as it grows, till when about two 
inches long it works its way toward the outside, where just under the 
outer crust, to which it comes so near and which is hardly thicker 
than a stout sheet of paper, it wraps itself in a cocoon of the more 
mature fihres near the surface, to abide its transformation ; and when it 
occurs the maturo insect easily sets itself free, by breaking through 
the thin crust that has beoti prepared for that purpose. Up to this 
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time, there may be an hundred grubs at work inside the stem, without 
any visible external sign of their presence. Sometimes the fall of the 
whole head of leaves is the first intimation that anything is the 
matter with it. If the first entrance has been made on any open part 
of the stem, the presence of the grub may be detected by the flow of a 
dark liquid from the opening. 

By whatever means the presence of the grub may be detected, 
there is only one effectual means of dealing with it. Dig out the tree, 
chop it into fragments, and subject them to the action of fire. 

When the stem forms above ground the leaves stick to it with 
great tenacity and persistency, and form a close imbricated cover to 
the still tender rind. Let no leaf therefore be cut or torn from tho 
stem at any stage, but leave them to rot off, in situ, after performing 
their function. The weevil cannot make way through the closely- 
packed leaves that surround the stem, but sometimes in the case of 
a quick-growing tree, nourished by a rich surface soil, the stem 
expands into a bulb and bursts the outer leaves, while still green and 
strong. Of such an opening the insect is sure to avail itself. Snch 
split leaves (always the outer ones) may be shaved off with a sharp 
knife, taking care not injure the stem in the process. Never search 
for the grubs in suspected trees, and never cut holes in the stem 
in the hope of saving the tree. It is better to lose a tree here and 
there than run the risk of losing a great many by injudicious meddling. 
It is some comfort to know that the whole colony remains attached to 
their native tree till it is thoroughly consumed, so that when dug 
out and burned, we destroy the whole family in all stages of existence. 
Till this evil has fully declared itself, judicious letting alone is best. 

The Cockchafer— Kuruminiya.— Most people know the great 
big buzzing blundering cockchafer that getting into a lighted room 
dashes his head so violently' against the wall. Its breeding places are 
dunghills and rubbish heaps, where in the pupa state it battens on its 
surroundings. In its perfect state it is not less voracious, but more 
dainty; its favourite food is the tender undeveloped leaves in the 
head of the coconut tree, aud to it is due the ragged and clipped 
appearance of the leaves of trees that suit its taste. It is more than 
doubtful whether keeping a staff of beaters, as I have known being 
doue, to hunt these insects in the trees, is useful. The same labour 
would probably be more profitably employed, in hunting the grubs in 
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their breeding places. There is no doubt that its operations are 
injurious to the tree, but happily, except in the case of a very young 
one, it does not kill any outright. 

Eats. — Eats are very troublesome and destructive when they 
succeed in establishing themselves on an estate. They breed on the 
trees and find both food and drink in the young nuts, especially those 
with soft husks. They operate by cutting a hole and eating out 
the inside of the nut, which, of course, falls soon after. Some native 
planters put a band of tar round the 6tems which effectually prevents 
their climbing; hut where the leaves of the adjacent trees cross, they 
have no difficulty in passing from one to another. Others have a firm 
faith in the keeping of donkeys, whoso braying they affirm frightens 
the rodents so much that they evacuate the vicinity of such awful 
noise. This result is more than doubtful, but the experiment is not 
costly. I know no effectual remedy for this pest : traps and poison 
are useless under the circumstances. 

Locusts. — We are not much troubled in Ceylon with locusts, but 
somotimes a small troop of them attack a few trees in a field. About 
thirty years ago a formidable host of them appeared in and about 
Colombo, and especially in Captain's Garden, where they donuded the 
trees of all their leaflets, leaving only the bare midribs or “ eckles ” 

Lav of Land. — Tho ideal lay of a coconut field is a slightly 
undulating plain, nowhere so steep that a loaded cart cannot be takon 
over every part of it, so as to facilitate tho collection of crop. Steeper 
land is not to be rejected if the soil is suitable, but it does not loud 
itself freely to cultivation, and the collection of crop is more costly. 
It is not a bad plan to terrace such land, and make each tree the 
centre of its own platform ; but it is best not to plant it if a more 
suitable lay be available. 

Crop Gathering. — In dealing with ciop, it is tbe custom to 
gather only once in two months though one bunch is due every month. 
As to bunches taken on these occasions, one bunch must be riper 
than the other. So long as the trees arc not too high to be reached 
by a hook ou a long pole, gathering may be done monthly without any 
increase of cost for plucking; but when it becomes necessary to climb 
tho trees, care should be taken that the second bunch is thoroughly 
ripe; the first cannot be ripe too, so it is a mere matter of time. 
The best way of getting the climbing done is by contract, for which 
Cochin men are often available. The heaviest job of work connected 
with securing the crop, is a work requiring both strength and skill. 
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Husking and Drying,— I once suggested to David Wilson a 
machine not for husking hut for splitting the whole nut into two 
halves. He caught and approved of the idea, but he had at that 
time several other ideas to patent, that it slipped out of his mind ; 
and I bad too little confidence in it myself to carry it further. 

Artificial Drying, — The more perfectly ripe the nuts are they 
contain the less moisture in the kernel and consequently require the 
less drying, and the sooner they are husked and dried after gathering 
the better, for the quality of the copra. To this end, every property 
in districts where three or four consecutive dry days cannot be 
depended on, should have some artificial means of quick drying, more 
perfect and cleanly than the rude smoke kiln in common use. Almost 
any mechauical engineer could furnish the plan of a chamber in which 
the temperature could be kept up to 200° which would complete the 
drying in twenty-four hours in any weather. 

The View of the Average Estate Owner. — “ What good,” 
says the routine planter, “ I sell my nuts at current rates, and their 
after-treatment is no business of mine. All this additional expense and 
trouble will not pay me, while they mix all qualities of copra at the 
mills, and produce an inferior quality of oil, giving hardly more for 
my superior article than for the unripe, half dried and discoloured 
stuff with which they mix it, especially if 1 have to send it to market 
by cart.” 

Remedies. — There is much truth in this view of the case, but 
the planter may make and export the oil on his own account or he 
may export his copra to a better market or in some other way protect 
his own interests, I believe there is no other reason than a bad system 
of long standing, why Cochin oil should sell thirty-six per cent 
higher than Ceylon produce ; and I believe the remedy lies with 
the planters themselves. It is well within their power to intercept 
and appropriate, at least one half, of the difference between the 
market value of Cochin and Ceylon oil. 

General Estimates. — I leave every one who may adopt any 
of my recommendations to make his own estimate of cost according 
to local circumstances ; they will cost more in one district than 
another, and in the hands of one man more than another. 

W. B. Lamont. 

KoSGALLa, Ratnapura : Dec,, 1897. 
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COCONUT PALMS- 

Estimated Cost of Planting and Cultivating 100 acres of Coconuts for 10 years 


\ ear. in the Western Province of Ceylon. 

R. 

R. 

1.— - 100 acres laid at RIO and Government charges 

1,500 


Foiling, Cloaring, and Fencing ... 

1,000 


Holes 2 4 by 21 by 21 7. <>00 at 4 cents each 

300 


Planting 

40 


Ditches, etc. 

200 


Nursery : 10,000 nuts at R30 per 1,000 

300 


Tools and Sundries 

150 


House for Kangany 

.70 


Kangany 

ICO 



— 

3,500 

II. — Weoding 

COO 

Nursery: 1,000 nut for supplios 

30 


Kangany 

150 

;so 

IT!. — Weeding 

GOO 


Repairs, &c. 

10 


Kangany 

150 

7fi0 

IV. — Weeding 

300 


Repairs, Fence, Arc. 

50 


Kangany 

150 

500 

V. — Weeding 

300 


Repairs, Tools, See. 

10 


Kangany 

150 

460 

VI. — Woeding 

. 250 


Nursery : 1,000 nuts for supplies ... 

30 


Kang&uy 

160 

430 

VII.— Weeding 

250 


Repairs ana Tools 

20 


Kangany 

150 

420 

VIII, — Weeding 

200 


Kangany 

150 

350 

IX. — Weeding 

200 


Kangany 

150 

350 

X. — Weeding 

200 


Inspection and Sundries, 10 years 

210 


Kangany 

160 

500 


U8.20O 

Interest — Nine years at 7 por cent .. 


4,700 

TH2.DOO 


Note 1 , — If given out to goiyns (native cultivators) there will bo a saving of 
about 112,900, which will leave the nett cost of estate R10,0(0. 

A'olr Crop to the value i f R2(0 or bo may bo cvpected between clcto of 
Sth and 10th years. 

Hole 3. — At oloso of 16th Tear should yield from 112,000 to 112,500 ; at close of 
20th year should yield from lts.OO to Rt,00o. 

A of c 4 . — Vnluo at close of loth year R 20,000. 

Do. do. 15th do ROO.OO'A 

Do. do. _ 2Cth do R50.000. 

Note 5.— Ahovo calculations mado on the supposition that the soil and climate 
are first-class, 
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PRACTICAL RESULTS OF COCORUT CULTIVATION 

IN CEYLON- 

We wore favoured some time , ago with the following figures by an 
Estate Manager as por his books 

From Afrit. 1886 to September 1804. 

I enclose the cost of my estate up to September, 1894. You will 
observe that the cost of buildings is high. Tho bungalow is a largo 
and commodious and permanent one, built of brick and lime; and sc- 
are store and lines. The estate has no vacancies. I am gathering from 
2,000 to 4,000 per month. I have already gathered 29,000 nuts from the 
trees that are coming into boaring. I get tho highast price for my 
nuts and copperah. My salary as Superintendent is not charged in tho.. 
books. Tho Superintendent is the man I employed before I took charge 
of the estate and came to reside here. The cinnamon has boen rooted, 
out and all is now planted with coconuts. My weeding to date is about 
44 cents per acre per month since I commenced it. I have 275 aores, 
all planted, and only a small portion of it has come into hearing: — 

10 Manuring ...R243-S7 

11 Cattle and Sheep ...1,811-62 

12 Vanilla and Pepper ... 107'OS 

13 Plucking and remov- 
ing Coconuts ... 189 - 22 

14 Torracing ... 39 - 06 

15 Cinnamon ... 216"04 

16 ' Superintendent ...1,499 , 0C 

Total ...R34.023-94 


COCONUT PLANTING IN CEYLON IN 1897 = 

DETAILED ESTIMATE FOR 200-ACBE ESTATE FOR 10 TEARS WITH 
EXPLANATORY NOTES. 

{By a Practical Planter.) 

We have pleasure in presenting our readers with the following 
carefully prepared estimate — see over — from the hands of one of the most 
reliable coconut planters in Ceylon. It supplies full details of expenditure 
year by year, for ten years from the first clearing of the land ; allows 
interest on such annual expenditure at 8 per cent; and shews that the 
aggregate outlay is R74.053 plus interest- 1144,478 or a total of R118,531 
which gives nearly R600 per acre or deducting the receipts in nuts for 
three years nearly R470 per acre. We think this is a very safe estimate. 
The crops are moderately estimated and moderately priced at R27 per 
1,000; while we cannot help thinking that the allowance for expenditure 
is ample, though good land might cost more. At the same time, as tho 

“notes” show, it is recommended that there should be 100 acres of pasturo 

land as reserves and this would mean a cost of Rl ,000 more at least. As 
to eventual receipts, it will be observed that the anticipation is of threo- 
quarter and even one million of nutB per annum — a maximum average of 
5,000 per acre, or 67 per tree. This would require liberal cultivation to keep 
up. A million nuts would give R27, 000 per annum of gross receipts — less, 
say, Rl 0,000 outlay— or a profit of Rl7,000or R58 per acre per annum. The 
detailed figures are on the following pages. 


1 Clearing ...R2,380‘84 

2 Holing ... 2,091-76 

3 Weeding ... 10.678-77 

4 Planting ... 563-94 

5 Roads and Bridges... 824"67 

6 Goneral Transport ... 17'7l 

7 Tools and Machinery 547"75 

8 Miscellaneous ... 4,435-80 

9 Lines, Store and Bun- 

galow ... 8,376"75 
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Estimate of Cost of Planting and Cultivating 200 Acres 
of Coconut up to the 10th Year, Showing also 
Probable Receipts for same Period. 


ANALYSIS OF ESTIMATED EXPENDITURE. 


Description of Works, 


1st Year. 

Value of Land, 200 acres at R20 ... 

19,500 selected Seed Nuts at R7o per 1,000 
Preparing and Tending Nurseries 
Felling, Clearing and Poncing ... 

Drains, Roads and Bridges 
Lining 24 x 24, and Holing 3’x3’... 

Filling in 18" and Planting 
Weeding, S months 
Watching 
Buildings 

Tools and Implements 
Superintondenco ... _ 

Contingencies 


^ 0ST ' Interest 

Total. 

, 

Rs. , Rs. 

Rs. 

4,000 | 


1,463 , 


120 I 


3,000 s 



■200 
1,250 I 
350 I 
1,600 ! 
160 | 
1,000 
200 
2,000 
200 


Total 

... 15,543 

1,243 

2nd Year. 

| 1 


Fonco 

120 


Drains, Roads and Bridges 

200 , 


Supplies and Supplying 

Boetlos and othor Enemies 

SO 
100 ! 


Weeding 

... 2,400 


Watching 

240 


Buildings 

100 


Superintendence ... 

... 2,000 


Contingencies 

200 


Total 

... 5,440 

1,779 ' 


16.7SG 


7,219 


3rd Year. 

Kamo ns above with additional R50 for Tools 


Total 

... 5,490 

4lh Year. 

Fenco 

80 

Drains, Roads and Bridges 

200 

Booties and other Enemies 

100 

Digging and Forking round plants 

200 

Weeding 

... 1,800 

Watohing 

240 

Buildings 

100 

Superintendence ... 

.... 2,000 

Contingencies 

200 

Total 

...1 4,920 


2,359 


2,912 


7,849 


7,8G2 


31,393 : 8,323 39,710 


Carried ovor 


10 
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Estimate of Cost of Planting, &c.— Continued. 


ANALYSIS OF ESTIMATED EXPENDITURE. 


Description of Works. 

Cost. 

8% 

Interest 

Total 

Brought forward 

5th Year. 

Pence 

Drains, Roads and Bridges 

Beetles and other Enemies 

Digging and Forking round plants 

Weeding 

Watching 

Buildings 

Tools and Implements 

Superintendence 

Contingencies 

Rs. 

31,393 

75 

200 

160 

225 

1,800 

240 

100 

100 

2,500 

200 

Rs. 

8,328 

Rb. 

39,716 

Total 

5,590 

3,625 

9,215 

6th Year. 

Fence 

Drains, Roads and Bridges, 

Beetles 

Digging and Forking round plants 

Weeding 

Watching 

Buildings 

Superintendence ... 

Contingencies 

75 

100 

150 

250 

1,600 

240 

3,100 

2,600 

2C0 



Total 

8,115 

4,603 

12,678 

7 th Year. 

Fence 

Drains, Roads and Bridges 

Beetles and other Enemies 

Ploughing half the estate, 100 acres 

Purchase and Keep of Stock 

Weeding and Clearing Tope 

Watching 

Buildings 

Tools and Implements 

Superintendence ... 

Contingencies 

75 

100 

100 

150 

1,160 

1,200 

240 

100 

125 

2,600 

200 



Total 

5,940 

5,404 

11,344 

8th Year. 

Fence ... ... ... : 

Drains, RoadB and Bridges 

Beetles and other Enemies 

Ploughing other half of estate, 100 acres 

Keep of Stock 

Weeding and Clearing Tope 
.. Watching 

"75 

100 

50 

150 

550 

1,200 

360 



Carriod over 

51,038 

21,915 

72,055 
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Estimate of Cost of Planting, &c .—Continued. 
ANALYSIS OF ESTIMATED EXPENDITURE. 


Description op Wohks. 


Brought forward 

8tli Year.— (Could.) 

Buildings 

Picking and Gathoring Crop 
Tools and Implements 
Superintendence ... 

Contingencies 


Co8t - [interest! Total * 


Rs. 


Rs. 


6I,03S ' 21,915 ! 72,053 
290 I 

200 : 

200 

2,600 

200 


Rs. 


Total ... 5,785 0,200 12,0St 


Olh Year. 

Fence 

Drains, Roads, and Bridges 
Beetles and other Enemies 
Ploughing 100 acres ® Rl 
Keep of Stock 

Picking and Gathering Crop 
Weeding and Clearing Topo 
Watching 
Buildings 

Tools and Implements 
Cost and Transport of Manure 
Application of Manure 
Superintendence ... 
Contingencies 


10th Year. 

Fenco 

Drains, Roads and Bridges 
Beetles and othor Enemies 
Ploughing 100 acres @ Rl 
Koop of Stock 

Picking and Gathering Crop 
Weeding and Clearing Topo 
Watching 
Buildings 

Tools and Implements 
Cost and Transport of Manure 
Application of Manure 
Superintendence ... 
Coutingeucios 


Ltss Receipts : — 

8th Year 130,900 nuts ® 1127 ... 

„ 250,000 „ „ B27 . 
Rth „ 420,000 „ Re; ... 


75 
100 
50 
100 
550 
250 , 

...' 1,200 : 

...j 360 

...! 200 J 

-I 75 | i 

...' 2,500 1 

300 , ; 

...i 2,600 ' | 

.J 250 ' 

Total ... 8,510 i 7,481 ' 15,991 


Total 


85 

100 

50 ' 1 

100 f 

550 : 

450 I 

1.200 

380 i 

200 

75 | 

2,500 

300 

2,500 

250 

8,720 8,780 ! 17,500 


74,053 [ 41,478 '118,531 


113,510 

R5,750 

1111,310 


24,512 


93,080 


Not Cost of Estate 
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NOTES ON ESTIMATE. 


It is assumed that the soil is good, the climate favourable, 
and the land so situated as to admit of its being opened and 
worked at a moderate cost. 

1st Year. 

Extent and Value of Land.— To cultivate highly an estate 
of 200 acres, after it has come into bearing, it would be as well 
to have an additional 100 acres of pasture land, so that a suffi- 
cient number of cattle might be kept for manuring purposes, as 
the estate itself would not maintain the stock required to manure 
half the total extent every year. 

R20 per acre is, of course, but a nominal price, as superior forest 
and in favourite districts often sells for as much as R100 per acre. 

Seed Nuts, Nurseries, and Supplies.— The selection of seed 
nuts is a matter of primary importance, but it does nob gene- 
ally receive the attention which it deserves. Attempts at economy 
in regard to the purchase of these are a great mistake and only 
result in loss. Nuts for nurseries should be thoroughly ripe and 
be known to come from healthy, middle-aged, heavy bearing trees. 
An allowance of 30% more eeed nuts than the number of plants 
to the acre is necessary, namely, 10% for failures in the nurs- 
eries and 20% for supplies in the first 3 years. After planting 
the clearing, the surplus seedlings should be removed from the 
nurseries and put down 3 feet apart in a suitable site and receive 
careful attention. When supplying, remove every alternate plant 
on each occasion, so that those which remain may have more 
space as they grow up. By adopting this plan with supplies, 
uniformity is likely to he secured as there would be no disparity 
in the original plantation and supplies in respect of age and size. 

Fence. — The timber on the land should provide materials for 
a fence which should not cost much to run up, and, with occasional 
repairs, ought to last about 2 years ; but a good strong live fence 
is a desideratum and should be got up as early as possible. Erandu 
(Sinh.) interspersed with Erdbadu (Sinh.)and Imbul (Sinh.for cotton) 
all grown either from cuttings or seed, the former preferable, would 
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make a neat and efficient fence; and tbe last-named would also give 
a small profit by its yield of kapok. There are a variety of plants 
which might 1 e used for fences, but those named are easily procured 
and will usually be found th6 most suitable. 

Roads — Provision is made for gradually gravelling the principal 
roads. 

Distance Between the Trees. — 2i'x2i' is tbe proper dis- 
tance in soil of average quality, but it should be modified to suit 
the various classes of soils, the extremes being 22' x 22’ in inferior 
soil and 26' x 26' in superior soil. Some planters prefer 28'x28' in 
the latter description of soil, but this is certainly a waste of valuable 
land, for the superfluous space afforded the trees cannot result in 
increase of individual yield, and, therefore, the crop per acre, with 
the fewer number of trees, must be considerably less. 

Weeding. — should bogin early and be done chief!}* by hand. 
All weeds should be either pulled up or cut out and left to wither 
on the ground before they begin to form their seed, while any 
jungle roots that have retained their vitality after the burning 
should be vigorously attacked with tho “coontanie.’’ It would 
be os well to encourage tho growth of tho gramineous and leguminous 
herbage as it is not necessary or advisable that the surface should 
be kept quite bare, oxcept a space immediately round the plants which 
should be gradually extended till a circle about G feet in diametor 
is reached in the third year. 

Buildings. — A sum of R1,000 is put down for temporary 
bungalow with wattle and daub walls and a thatched roof : also 
a set of coolie lines. 

4tii Year. 

Digging Round Plants.— B y the 4th year the holes will have 
filled up to a level with the surface, nnd the soil within the bare 
space round the plants might now be loosened to a depth of 
about 9 inches, and for this purpose a 12-inch three-pronged dig- 
ging fork will generally be found the most serviceable. 

5th Year. 

Superintendence. — An increase of R500 is allowed- 

Weeding— should cost a great deal less in the fifth year 
and still less in subsequent years, but from the 7 th year on- 
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wards there will be an increasing quantity of “ droppings ” from 
the trees, and provision is made for their disposal preparatory to 
burning or burying. 

6th Year, 

Buildings, — The building of a permanent bungalow might now 
be considered, and accordingly the moderate 6um of R3,000 is 
allowed for the erection ; but the cost will of course, be in proportion 
to the size and style of the building, R100 are also put down for 
coolie lines. 

7th Year. 

Ploughing the whole surface might now advantageously super- 
sede digging round the plants, one-half the estate being so treated 
every year, for it would be quite sufficient if the soil were ploughed 
in alternate years. 

Stock. — Pour pairs of draught bullocks and their keep for 
the year are estimated to cost Rl,150, and three ploughs R125. 

9th Year. 

Cost and Application of Manure.— If it be desired to get 
the trees into full bearing earlier than they would if left to nature 
and to increase their fecundity, recourse should be bad to manure. 
It is assumed that the available pasturage is sufficent to maintain 
25 head of cattle, which number is required for manuring one-half of 
the estate each year. In manuring proceed as follows : — Tether two 
head of cattle to each tree for five nights. At fhe end of that period 
spread out the droppings over a circle 12 feet in diameter — the tres 
being the centre — sprinkle 8 lb. bone dost over the droppings and 
dig into a depth of 9 inches, incorporating the manures with the 
soil. If cattle manure is not available, apply a mixture of 3 lb. 
bones and 6 lb. castor cake in the manner above indicated, and 
immediately afterwards scatter 6 lb. wood ashes over the manured 
surface and gently rake in. 

It will be observed that no provision is made for the purchase 
and keep of stock other than draught bullocks, but if it is intended 
to keep cattle for manuring purposes, a number of cows and heifers 
and a stud bull might be purchased in the 5th yenr, nnd in time 
the herd will increase so as to meet all requirements of the estate 
supplemented by such cattle as the villagers will readily offer for 
grazing on the estate. 
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If opened on the “ Goiya” system the cost of felling, dealing, 
and fencing in the first year (R3.000) will bo saved, and in favourable 
cases the owner’s share of the subsidiary crops will realise R20 to R25 
per acre for the two years. 

Receipts. 

8th year — No crop is estimated for before this year, for although 
under favourable conditions there would certainly be some crop ir. the 
6th and 7th years, it has been left out of the calculation as its 
amount is uncertain. 130,000 nuts may be expected in tho 8th 
yoar worth at R27 per thousand, R3,510. 

9th year. — 250,000 nuts value R6,750. 

10th year. — 420,000 nuts value Rll,340. 

The crop will increase year by year to about 750,000 nuts in the 
loth year. With liberal cultivation and manuring it may be further 
increased to a million nuts, and tho yield maintained at the figure 
up to the 70th year probably. 


G. T. N. 



COCONUT PLANTER'S MANUAL. 


- DESICCATING COCONUT. 

This is dono with best selected well-matured nuts — the unripe, 
over-ripe and unsound being carefully rejected and converted into 
copperah, which being inferior generally fetches a low figure per 
candy. The desiccating starts by men opening or shelling the 
nuts, which is done with little hatchets somewhat lighter than 
an ordinary shingling hatchet; at some mills little circular saws are 
used, but I prefer the hatchet. The men become very expert at 
this, but at first their wrists swell up and they cannot earn a 
good day’s wage. They get paid, as a rule, 50 cents per 1,000 nuts, 
and many of the best choppers make over R1 per diem. They 
are then passed on to the paring or shaving women who take 
off all the red rind, leaving the pure white kernel. They are 
then passed on to the washing tanks whore boys with little piecos 
of tin, made like nutmeg-graters, rub off any red specks the women 
may have missed. The implement used by the women is a com- 
mon carpenter’s spoke-shave which has to be constantly sharpened, 
a-nd the nuts must be broken so as to let the milk run out, 
If left in, it is said to turn the stuff yellow. For this work the 
women get 50 cents per 1,000 nuts and the best can shave 1,200 
in a day of 12 hours, often finishing their work by 4 p.m. 

The nuts, after being thoroughly washed, are then passed on 
to the Disintegrating Machine and ground to a mass just like 
your cook does it for curry. In this condition it is taken away 
in trollies to the Desiccators (Brown’s) and dried at a temperature 
of 160*. It comes out quite hot; and after cooling down to luke- 
warm it is graded by sifters or by hand sieves into the three-grades — 
Fine, Medium, Coarse — and while still warm it is packed at once 
into ordinary tea chests, lead and paper lined, as a rule 130 lb. net 
per chest. The chests are then marked, hooped and despatched. 

All nuts, if for copperah, desiccating, or shipping, must be heaped 
and withered (matured) in the husk for three weeks before they are 
fit for the market. The usual rate for husking is also 50 cents per 
1,000, and this, like plucking, is done by men who come round 
regularly for the job. The buyer pays the cost cf husking. 

The parings are kiln and sun dried and sell for R33‘50 to 
RIS'OO per candy to chekku men, being rich in oil. Other grades 
are made, such as chips and strips by special machines for the 
purpose, only two of which we have here. C. M. B. W. 
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SOAP AND COCONUTS! 
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From “ Ceylon Observer,’' Oct. 240 i, 1907. 

It is believed that soap came to the Homans from Germany 
and that the detergents used in earlier times and mentioned as soap 
in the Bible refer to the ashes of plants, still so often employed by 
onr “ dhobies ” and others in Asia. In England the soap trade did 
not exist till the 16th century, and from 1712 to 1853, an excise 
duty of from Id. to 3d. alb. greatly impeded the development of the 
industry. In the last year (1852) in vrhich the duty was levied, it 
realized as much as £1,126,046 : but with the abolition of this tax on 
cleanliness, a great advance has since been made, although there is 
no means through Customs or Excise of testing its extent. Marseilles 
has long been recognised as a most important centre of the soap 
trade, and this arose from its ready command of supplies of olive oil 
from Italy, Spain and the Riviera. Of late years, however, depend- 
ence has been placed to a far greater extent on palm (including 
coconut) oils, castor oil, ground nuts, sesame, <tc., and of course there 
is a great trade in these products to the French commercial capital 
on the Mediterranean. Let us now quote from an authority as to the 
raw materials chiefly used by the soap-boiler : — 

Among the raw materials used by the soap-boiler the principal fatty 
bodies are tallow, lard, palm oil, palm-kernel oil, olive oil, cotton-seed oil, 
sesame oil, and coconut oil for hard soaps, and fish oils, linseed oil, marrow 
fat, and the lower qualities of other oils obtained by extraction, &c., for 
potash or soft soaps. Almond oil, spormaceti, coco-butter, ground-nut oiL, 
and some othors form the basis of certain toilet and medicinal soaps. 
Resin and colophony form essential ingredients in yellow soaps. The 
alkalis aro used almost exclusively in the condition of caustic lyes, — 
solutions of their respective hydrates in water. Caustic soda is now 
obtainod directfrom the soda manufacturer, and ono operation, causticizing 
the soda, is thus spared the soap-boiler. Potash lyes are, howovor, princi- 
pally sharpened or causticizea by the soap-boiler liimsolf from potash 
carbonate. 

Now, it is quite certain that the increased value of coconut oil and 
copra of recent years finds much of its explanation in the increasing 
manufacture of and, demand for soap. The poople of Ceylon have, 
therefore, a direct and considerable interest in the prosperity of 
the soap-trade ; and, believing as we do with old John Wesley that 
“ cloanliness is next to godliness,” wo can hail with tho utmost 
satisfaction tho expansion of an industry which benefits this Colony 
materially, and an increasing proportion of tho population of tho 
world morally as well as physically. “ Prosperity to the Soap-trade ” 
should be a favourite toast with all Coconut-plnnters ! And here, as 
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in the case of Rubber, there seems no limit, at least for a generation 
or more to come, to the fresh demands that may be made for Soap- 
When we think how little, comparatively, at present, the vast 
populations of Asia, Africa and even of South America must use of 
soap, as compared with Europe and North America, we can see there 
is “ ample room and verge enough ” for a vast extension of consump- 
tion. To show how, even in West Africa, cleanliness is becoming the 
order of the day, we have only to go to the Lagos Railway Report for 
last year which includes an illustration, as well as a valuable soeiologicial 
sentence, when we are told tlmt “ undev soap there has been a 
noteworthy increase of 69 tons which may perhaps indicate agrowing 
feeling after a higher level of existence.’’ No doubt- of it; and here 
in Ceylon our statistics show how much progress can be made in an 
advancing native community. In 1850, the total value of soap imported 
was R4,270 ; in 1865 it was R12,470, and soap was no doubt dearer 
then which would mean a practically smaller quantity. In 1906 our 
imports equalled 4,198 cwt. of toilet and 14,579 cwt. of bar soap, the 
whole being valued at R164,183 or an increase of over thirteen-fold 
in thirty years ; and we have no doubt that the increase will be even 
greater during the coming generation. A similar process, we may 
feel sure, is going on all over the world where peoples are emerging 
from ignorance, sloth and poverty to enlightenment, industry and 
comparative comfort. The demand for soap is bound to increase 
year by year. At one time there was an appreciable local manufacture 
of common soap ; but we believe this lias been abandoned in favour of 
the imported article. It may be said that with the Messrs. Lever 
and others covering whole islands in the South Seas with coconut 
palms, there is a danger of overproduction here (as in the case of 
600,000 acres and more of planted Rubber in Asia) and that the 
products may gradually hut surely fall in value. It is impossible 
to make quite sure : but we think it will be found that the Coconut- 
planting as well as the Soap-making and the Rubber-planting indust- 
ries have all a solid basis of prosperity, due to a widely expanding 
demand for many years to come, for both soap and rubber. 
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“COCO-NUT OR COCOA-NUT.” 


We call special attention to the following editorial note from the Phar- 
maceutical Journal of London early in 1888. We have for several years back 
with the concurrence and approval of the highest authority in tho island 
(the Director of the Koval Botanic Gardens*) adopted “coconut” in nil our 
publications. The difficulty usually is to get people at home to aid in a 
change of the kind, but now that the step has been taken by so good an 
authority in England, wo trust all writers, printers and publishers out here 
will follow suitand do what they can to make theconveniont and indubitable 
form of “coconut” universal. We would especially appeal to our contem- 
poraries, to the Department of Public Instruction (and Agriculture?), and 
last but not least, to the Government Printer) to adopt what is so clearly and 
scientifically shown to bo tho correct form. If wo could only convince 
“Mincing Lane ” wo should liko next to see “cacao” adoptod for tho produce 
as well as the tree ; but this is more difficult, “ cocoa ” ns pronounced being 
a universal household as well ns “market” word for this food product and 
drink ; in England. Still if “coco” is kopt for the nut, thoro will bo much 
loss risk of “cocoa ” boans, nibs, or paste boing snpposed to come from the 
palmtree. Horo is tho paragraph 

“ Coco-nut or Cocoa-nut. — A discussion ns to whether this should bo 
spelled c-o-c-o or c-o-c-o-n has recently been published. The palm yielding 
the coconut and tho treo which furuishos the substance used ns a bever- 
age nud called oocoa, aro known by botanists, and honeo by pharmacists, 
to have no connection. Nevertholoss, many persons outsido that intelligent 
circle have an idea that both aro products of the same tree, or aro connected 
in some way, and even botanists do not agree ns to tho correct spoiling of 
tho word coco in coconut. The evidence on the subject is briefly this : — 
In early botanical works and books of travel coco-nuts aro mentioned, the 
word “coco ” boing dorived from an Indian word coc or cocus, used to 
indicate the fruit of Cocos nuci/cra, or coconut of a fancied resomblanco 
of the base of the endocarp, with the tbreo circular impressions, to the 
face of a monkey whose conversational powers were limited to uttering 
a sound like coco or cocus. According to another authority tho word 
“coco” in Portuguese means anything which frighton, tho monkoy-liko 
expression on the endocarp being perhaps used for that purpose. " Lin- 
nrous in forming tho genus Cocos probably foundod the namo on these 
variations, and how it came to bo known as cocoa (c-o-c-o-n) nut is not 
quite clear, but there is nothing to warrant such n method of spelling. 
Now that the leavos of Erijthroxlon Coca are also articles of commerce 
and known as coco (c-o-c-a), it becomes a matter of much importance to 
discriminate carefully between the three substances of similar namos but 
widoly different naturo.” 

* This was the late Dr. Trimen, F.U.S. ; hat his successor and staff hold the 
same view, wo believe. 

f We ore (dud to say that now (WOT) in all Government publications in Ceylon, 
the spelling “Coconut" has been adopted. Tbc re9t ot the Ceylon, Indian ond. 
London press should all follow suit. 
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THE “CHEKKU.’* 


OK SINHALESE Ml 1. 1. FOK MANUFACTURING COCONUT OIL. 

The native oil-mill or eliekku may bo of wood, stone, or iron ; it is a 
large mortar, firmly fixed in the ground, and a corresponding pestle, 
wrought by a lever, with which a . pair of bullocks travel round in a circle’. 
The accompanying sketch shows the forms of the mortar and pestle. 


The ehekku stands about 
high. The lever is made 
end of a piece of hard 
feet long : the lower end 
through which a rope is 
lever. The lever is a 
the root, sixteen feet 
to square one foot at the 
than six inches at the 
to fit a grove round the 
from the groove a piece 
ches by three, is passed 
firmly secured, and a 
corresponds with that on 



three and a half feet 
to fit into a cup, on ono 
strong wood, about three 
of which has a hole 
passed, to suspend the 
straight tree taken up by 
long, and large enough 
lower end, and not less 
upper. The root is cut 
ehekku, and at four feet 
of strong wood, six in- 
through a mortice, and 
hole at the upper end 
the lower end of the eup 


piece, and the lover can be raised or depressed by lengthening or shorten- 
ing the connecting rope. The action of the pestle, when the machine is 
at work, is a doublo one, of grinding and pressing ; in front of the pestle, 
the copra* is thrust down the opening, between the pestle and the mouth 
of the ehambor, and is pressed upwards again, after the pestle has passed 
over it, and the business of the attendant is to return all that is thrown 
out on the table, and to break up and turn the cake from time to time. 

For the ehekku work, the copra must be as dry as the sun can make 
it, and if put in hot, so much the better. A “ turn ” of copra is 42 lb. and 
should the ehekku be in perfect order, and the copra perfectly dry, the 
result will be 28 lb. oil, and 14 lb. poonac ; six turns is a day’s work : 
252 lb. copra equal 1G8 lb. oil and 84 lb. poonac. 

There are only three kinds of wood used for chekkus : — k6nf, 
tamarindf, satin §, and the same for pestles, to which may be added very 
old and very hard coconut wood. The pestles are the most costly part of 
the upkeep of a ehekku, as many of them split the first turn. Stone chekkus 
are from K10 to R70 at the quarries, and au iron pestle, though costly at 
first-, is cheapest in the end. Iron chekkus cost some R250 in England 
f. o. b., and they are apt to be spoiled, by the conceit of the home en- 
gineers, who usually fancy that they can improve on the drawings or 
models sent them. I have had several improved into impracticability by 
this means. 


COCONUT CULTIVATION IN CEYLON. 


We direct attention to the valuable notes for young coconut 
planters given below, compiled and placed at our disposal by “ W, H. W.” 
— initials which will be readily recognised as those of one of the most 
successful planters in the island. How he has made his Mirigaina property 
so great a success will be at once understood after perusing his instruc- 
tions to all who wish to follow hiB steps and have a thoroughly satisfactory 
coconut clearing and plantation of their own. How very differently many 
planters have acted is only too evident in what we see in many directions 

* Copra is the dried kernel of the coconut. t Tamarindns officinalis. 

■j- Schleichera trijuga* § _Chloroxylon swietenin. 
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even in rogular plantations ; while native gardens are in the majority 
of cases planted after the most haphazard fashion. One exception to the 
rule in the caso of small gardens was that for which we quote statistics 
below, to which our esteemed correspondent “Polgaha ” makes reference 
after “ W. H. W.’s ” Hints. 


HINTS TO THOSE ABOUT TO OPEN LAND UNDER 
COCONUTS. 

Suitable land for coconuts having been purchased, it would, in my 
opinion, be very unwise to commit the common error of clearing it at once. 
One’s first care should bo the selection of nuts from well-grown, healthy 
trees whose branches do not droop or show a tendency to fall off pre- 
maturely ; the nuts should be large and heavy with a full kernel. So 
strongly am I of opinion that a careful ohoice of nuts is most essential, that 
I would recommend paying RIO or Rio more per 1,000 than the rates ruling, 
in the districts where you buy, for the privilege of boing allowod a free 
hand in their selection. On deciding what nuts will suit you, send your 
men once a month to pick one bunch from each of the solectod treos ; and 
when picking, each bunch must be lowered to the ground by means of a 
rope, or the nuts picked separately and dropped down one by one carefully. 

When you have the requisite number of nuts for the acreage you intend 
opening, prepare your nurserios ; the soil should be turned over well and 
burnt before levelling. Set the nuts close to each other, and in a slanting 
position ; shade them from tho sun, and water dining dry weather. Tho 
nuts will germinate within four months from date of putting down, and if 
at the end of five mouths there aro any which show no signs of growth, 
reject them, for they will nevor mako healthy treos. When tho soodlings 
aro from 2 to 2J inches high, transplant them at intervals of IS to 20 inches 
in another nursory, whore they would have more sun ; ashes applied lightly 
aftor transplanting will help tho growth of tho plants greatly. Tho plants 
when twolve months old will bo big onough to put out into your clearing, 
and sufficiently strong to withstand the attacks of white uuts, ono of tho 
most formidable of enomies of tho young coconut plant. On removing tho 
plants from tho nursery, carrying them by tboir branchos must bo strictly 
rorbiddon, ns want of care in this respect is very likely to rosult in injury 
to the “cabbago.” May boing a wet month is tho bosttimo of tho yoar 
for planting. 

In getting your land ready do not stint money on holing, tho holes 
should bo cut 3 foet square and 3 ft, deep and linod 20" x 20" ; burn ns 
muoh wood aud rubbish as you can got in tho holes, and fill in with surfaco 
Boil till thoy aro 18” doop when you should put down your plants, after 
trimming tho roots carefully, and press tho curth down firmly round tho 
nut. In undulating land torracing is very desirable, while all ant-hills 
should bo lovollod to tho ground and the earth from thorn applied to tho 
adjacout coconut treos. Thoro aro 06 plants to tho aero, but in your 
nursory it will bo ns woll to allow an avorngo of SO, so ns to provido 
for supplying vacancies causod by drought, whitonnts, beetles, lightning, Arc. 

Aftor planting, givo out your laud on contract to native cultivators 
(goiyas) for throe yours for tho purpose of raising potatoes, cassava, &c. ; 
in roturn for your granting them this privilego they must keop the coconut 
holes freo from weeds and grass ami if thoy fnii to do this they must 
submit to tho forfeiture of one-half of the crops thoy raise. The goiya 
must also undertake to report tho destruction of any plant, so that the 
vacancy may bo filled immediately after the first rains. No vacancies 
should Ire allowod to remain misapplied, as a property is greatly lowered 
in value by tile presence of gaps. 

As l have said the ills a co-onnt property is heir to are.- drought, 
whito ants, beetles and lightning. 
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Of beetles the worst is the rod kind (Sink: Kandapanumi). Any tree 
attacked by this fearful pest must at once be rooted out, chopped into 
pieces and burnt without allowing any. of the insects to escape; the 
remedy here is very drastic, but there is no other, and if the one I advise 
is not adopted the result will be the scattering broadcast of a perfect army 
of dostroyers to ravage not only your own, but your neighbours’ estates. 
I have myself made it a point to find out and bum trees attacked by 
Kctndapanmvd anywhere within two miles of my property ; when a capo 
is brought to my notice I send my own coolies to the spot to cut down and 
bum the tree, and as compensation for saving my neighbour further loss 1 
mako him a present of 50 cents ! 

When a tree has been partially struck by lightning, steps should 
at once be taken to bleed it and the surrounding trees by boring holes 
at their bases with an auger, by which means a large percentage can bo 
saved. Any tree, however, that has been irretrievably struck by lightning 
should at once be cut down and burnt to prevent the breeding of handa- 
panuiin within it. 

Drought . — I do not water any plants when they are once put out in 
the field : they should be planted during the May rains. I only water 
them when they are in the nursery', and the plants are generally one year 
old where they are put out. 

Again, I lose very few plants by white ants ; there are sometimes places 
whero they destroy them often, and in such places I put in 2 years-old 
plants. Be careful in such holes not to allow any grass or weeds to be 
put in when filling them np. 

I may mention that there are about 30 different kinds of coconuts 
and I do not, as a rule, prefer to get nuts for tho nursery from any one 
district. I have seen vory good nuts got from Voyangoda, Negombo, 
Mirigama and Colombo. 1 get them from selected troos, not younger 
than 20 years-old, lot the nuts be large and heavy, as 1 said before, 
with a full kernel. 

In reply to the question as to the average yield of a coconut tree, 
I may mention that (luring my experience I have seen trees which have 
borne 100 to lou nuts each per annum; the yield, of course, depends on 
the nature of the soil, tho locality and the manner of cultivation. I have 
recently visited an estate of about 150 acres in the Chijaw district which I 
valued at Rl,000 per acre, and I was told by the owner, who has refused 
an offer of 111,200 per acre, that he gets over 100 nuts per annum ou an 
average from each troe. 

Land cleared and planted by me in May 1887 is now in partial boaring, 
200 trees have borne a crop, from which copra was made and sold. 

W. H. W. 

Kandangomuwa, Mirigama. 


THE JUDICIOUS USE OF MANURE. 


For the benefit of such coconut estate owners as are sceptical of the 
profitable results which follow the judicious use of manure, you are at 
liberty to publish the annexed statement showing the yield, during the 
last 4 years, of two of the best fields on a coconut plantation of about 


APPENDIX. 


V 


200 acres in ostent, in the Western Province, the Boil of which naturally 
a poor light sand more suited to cinnamon than coconut, has boon much 
ameliorated by cultivation and liberal manuring. 

STATEMENT KEFEKHED TO. 


Field A — extent 10 acres. 

Trees in full bearing, about 45 years old ... 1,123 

,, partial beanng, 12 to 15 years old ... 142 

Total trees... ... 1,265 

Field B — extent 10 acres. 

Trees in lull bearing, 45 years old ... ... 65S 

„ partial beanng 12 to 16 years old ... 06 


Total troos... 724 
Fiolds : 

A B 


In 1889-90 

52,322 

nuts. 

29,422 nuts. 

„ 1890-91 

65, 055 

1 ? 

36,329 ., 

„ 1891-92 

60,65 0 

11 

32,382 „ 

„ 1892-03 

65,324 

'1 

3S,025 „ 

Total ... 

243,351 

11 

136,158 „ 

Avorage for 4 yoars. 

60,837 

*1 

34,039 „ 

Per tree per annum 

48 

11 

47 „ 


Tho gross return from the larger of these fiolds in 1802-93 was 
112.751*47 and tho cost of production per 1,000 nuts Rl2*15, leaving a 
not profit of about 11130 por acre. — Yours truly, 

POLGAHA. 

(Answer to Criticism on above.) 

Our critic unjustiiiably suspects that “ a rough and misleading guoes ” 
was made with regard to the extent of one of tho fields referred to, which 
it is arbitrarily suggested is “nearor 20 acros than 15 " 

In drawing this conclusion two things are assumed : — (1) that the trees 
in tho fiold in question are plantod farther apart than one would naturally 
infor from the figures given in the statement npponded to tho letter, 
and (2) that “Polgaha’s’' knowledge cf the act of reckoning is too 
limitod to enable him to calculate ■until any approximation to accuracy 
tho oxtont of land covered by a givon numbor of trees placod at certain 
distances apart from each other. 

Tho reason adduced for the first assumption is that more than 
“84 trees to tho acre would not bo good planting” (I would fix the 
limit for “good planting" at 75); but the purposo of my Iottor and 
statomeut was not to show the rosuits of good planting but to prove 
tho profitableness of liberal manuring. 

Tliore was no guoss-work whatever in tho statement in question, 
and in describing field A 09 of 15 acres, I did so advisedly ; tho trees' 
in this field as woll ns in tho other referred to, are planted from 
22 to 23 foot apart, and there arc a number of young plants besidcR 
tho bearing treos. 

What manures to use and how to apply them have already been 
recommondod by the best authority on tho subject in tho island.’ and if 
his advice he followed in the ttontmentof henring trees and ‘•W.H.\V , ‘V 
instructions ho attended to in tho opening of plantations, even 
largor profits thnn 111 3n per aero maybe calculated upon with the ratos 
now rtding for nuts. —Yours truly. 


POLGAHA. 
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PROFITABLE COCONU T CULT IVATION IN CEYLON. 

( From an Old and Practical Coconut Planter.) 

Hapitioam Korale, 9th June, 1886. 

. I lucky enough to finish all the planting I can do this season, 
while the rain lasted, and the goiyas have very nearly finished their 
sowings, so that our operations bid fair for success all round. The goiyas 
having felled and cleared the land, tho owner’s work begins, and the 
following is the cost of my operations : — 

Lining per acre ... ... ... ... E0‘25 

Holing „ ... ... ... ... 2-125 

Plants ,, ... ... ... ... 3-oo 

Planting and Carriage ... ... ... 0 - 37 

R5-87 

Being only five miles from a railway station, I have, on thiB occasion, 
cleared RS‘50 per acre for firewood for the engines, so that the operations 
of the season leaves me R2‘ti3 per acre profit. 

Tho goiyas keep the land in hand for three years ; they first sow 
kurakkan and mun-eta, and then mamotie-weed the land by way of harrow- 
ing, then sprigs of sweet-potato vine are put ten or twelve feet apart, 
ana bits of cassava stem five or sis feet apart. The grain and pulse first 
take up tho growing, and keep everything else down, -while they occupy 
the ground ; when they are harvested, in the fourth month after sowing, 
the cassava gets its innings, and keeps the ground for about a year. The 
sweet-potatoes come in at the end and continue to be gathered for twelve 
months at most. Of all those crops, the land share is one-third, and the 
value may amount to anything between five and thirty rupees, according 
to the soil and seasons, but, taking tho mid-term of R15, wo have nearly 
R20 per acre, to the good, at the end of the third year. As soon as the 
crops are finished, any germs of jungle, that survive in tho Iamb rush up at 
once, Iantana shoots up in all directions, and the seeds of kinds of weeds, 
common in the vicinity, find their way to the land. All these are easily and 
cheaply dealt with at first, but if allowed to spread they soon close in 
and overtop the plants, and those that are not fairly smothered out, havo 
to maintain a severe struggle for existence, being in no case the fittest 
to survive. At a cost not averaging more than Ro per acre per annum, a 
fine field of natural pasture grass may be established, and kept up till the 
trees come into bearing. Of 2C0 plants I put down in May 1879, ten per 
cent are now in flower, and I have already gathered nuts from the most 
forward tree. 


Mr. DE SOYBA’S MOUNT LAYINIA GARDEN PLANTED ORI- 
GINALLY BY REV. DR. MACVICAR. 


One of the best little gardens we know in the island is that from which 
we are enabled on the best authority to give the return of crops gathered 
as follows : — 

[G. — B., 14 acres in extent, with 1,151 bearing coconut trees standing 
thereon, or about 82 trees per acre : — ] 


roduce in 

nuts. 

1S83 

57,000 

18S4 

56,200 

1885 

67,600 

1886 

58,300 

18S7 

59,000 

1S88 

59,600 


Produce in nuts. 

1889 ... 60,300 

1890 ... 60,500 

189J ... 61,000 

1892 ... 60,700 


Total... 590, 200 


Average for ten years 59,020 nuts; per acre 4,215 nuts; per tree per annum 
about 5Iy nuts. * We do not think there are many places in the country that 
can show a bettor return than the above for ten years continuously. 


APPENDIX. 


VII 


Tlie gardou in question is situated opposite tlio M (Hint Lavinia II otel, 
and was originally planted with very great care some time iu the “forties’ 
under the supervision of the Rov. J. G. Macvicar, the learned and 
accomplished Scottish chaplain of that day. Mr. Macvicar bought Mount 
Lavinia from Government (as a great bargain) and going to reside in it, he, 
in his leisure time, gave attention to planting the 14 acres of waste land 
opposite with coconuts. Very vividly did the chaplain’s daughter, Mrs. 
Green — who has just gone to England — recall the scene to ns when, 
as a very little girl, she watched her father’s careful selection of tho nuts 
(after the fashion prescribed by “W. H. W.”) for liis servants to put in tho 
nursery. The garden is on fairly good soil, much of it cabook, and it has 
been favoured with washings from the high road and higher land for many 
years. The trees which have yielded the average of 61J nuts each per 
annum for the past ten years must now be about 45 years old. “Polgaha'”s 
own experience (page iv) is of special interest; he gives returns for two best 
holds on a valuable plantation, and the result is an average yield of 47 to 48 
nuts, while tho profit in a good year like 1892-93 reached so satisfactory a 
figure as R130 au acre. What more could be wished r* Tea, no doubt, in special 
cases does better ; but considering the comparative pernmnoncy of tho two 
industries, such coconut land, we suppose ought to be worth double the 
value of tea land yielding tho same profit per acre V 


THE COCONUT TREE AND ITS USES. 

To the Editor o/ the “ Ceylon Observer. ” 

Sib, — The coconut troo belongs to the tribe of palms. It is said, and 
truly so, that of a coconut tree a snip can be built and laden too. It grows 
to the height of 00 or 70 foot from the root, and tho trunk gradually tapers, 
and almost at its summit it spreads out into what are called branches, and 
each leaf is divided in tho centre by a thir. woody rib which is called tho 
mid-rib. Tho leaves are usoful both in their fresh and dried states. The 
dried leaves aro, after soaking for a short time in water, separated from tho 
branch and dried and plaited, they form a plaiting of leaveB woven intooach 
other, and are called cadjans ; these cadjans aro used for covering houses, 
fences, and roofs of country vessels. The leaf and branch or leaf stalk un- 
divided and plaited with one another make good substitute for tats, and aro 
cool and refreshing wbon fresh. The trunk of tho tree at its lowest part is 
six or oight feet in circumference ; when divided into two, it is used at 
gutters and in some placos as rafters, but is not equal in duration to the 
palmyra raftors. From tho bottom upwards there are concontric rings 
which mark the place whore the old leaves wore attached. Tho flowers aro 
generally onclosod in thick horny-looking but fleshy enses which are callod 
spathes; they are in clusters on each sido of a stalk. From the spntho and 
flower a liquid substance is obtainod resembling watory milk which is called 
toddy. This is sweet and refreshing whon fresh, but when exposed or kopt 
too long becomes sour nnd intoxicating. Spirits cnlled arrack is obtained 
from the toddy in such large quantities ns to afford a rovenuo to Government 
and an article of trade. Of tne sour toddy vinegar is made ; from the Bweot 
toddy collected in large quantities boiled and evaporated a sweet substance 
is obtained which is callod jaggery. Tho fruits grow in clusters ; somo 
varieties of thorn are comparatively largo ; whon fonder or fresh plucked, the 
nut has a green fibrous coating under which aro fine fibres of a reddish yellow 
color which cover tho shell. Tho sholl is hard nnd woody ; it encloses tho 
white fleshy kernel and somo water. Tho outor covering of the coconut, 
although generally cast away, whon dried, may he used for fuel ; tho under- 
lying fibres whon washed and cleaned nnd separated aro called coir fibres. 
These fibres aro usod for a variety of purposes ; they aro mado into coir rope 
of different thickness and strength ; they are mndo into mats, rugs and 
brushes, and have been plaited and mado into hats and bonnets; they arn 
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also used for cushions, mattresses and many other things. The shell 
can he divided into two and used for ladles, cups and drinkiiu' vessels: 
sometimes only the top pieco is sawn off and graven with varieties of 
designs. The kernel is a white and comparatively soft substance which is 
found inside the shell ; in its early stage it is like jelly and can be easily 
scooped out and eaten ; it is cooling and refreshing. In an advanced stage 
it is harder and may be scraped ; in this stage it is used in making cakes; 
when boiled with sugar it is called “chincha or “ehinchareen ” in Portu- 
guese. This is put into pancakes and rolled and is called “ throothas.” 
When still more hardened and matured it is scraped out, and milk iB ex- 
pressed out of it which is sweet and of a thicker consistency than cow-milk. 
The milk is used for composition curries and forms a nice gravy when boded 
togother with curry stuffs, etc. It is largely used for this purpose by the 
people of India aud Ceylon. When boiled and evaporated, a fine clear oil 
is obtained which is used as a hair oil and is the best for improving or 
promoting the growth of hair ; it makes hair soft and glossy. The refuse 
of the scraped coconut makes very good food for poultry. The coconut 
when allowed to dry to some extent is an article of trade and exportation 
and is called copporah, and the oilmongers extract large quantities of oil, 
which is used for lighting purposes. It is extracted by a rude kind of mill 
called chekku, made of wood and worked by bulls. The refuse after being 
extracted comes out in largo cakes and is called poonac, which is used as 
food for animals and may also he used as manure for trees. 

By way of recapitulation it may be stated that a vessel may be built by 
layers of rafters both for the ribs and sides of the hull of tho vessel. The 
intersticos or seams may be filled by coir fibres, then caulked and painted. 
The floor of the deck may be laid with rafters and these also caulked and 
painted. The mast may be made of the well-seasoned trunk of the coconnt 
tree. The rope and hawsers may be made of the fibres ; the sails may also 
bo made of the same. Then the vessel will be from stem to stem made 
entirely of the coconut tree. It may be laden with the following : — Coconnt 
rafters, coir yarn, mats, rugs, brushes, and coconuts. It may also beladen 
with arrack, jaggery, copperah, coconut oil, poonac and cadjans. So the 
vessel will be actually built and laden with the coconut tree itself. There 
are several kinds of coconut: the ordinary “nawasi,” of which the fleshy 
covering of the kernel is tender and may bo eaten, is of a sweet lasts ; the 
king coconut, the outer skin of which is white, is of two kinds, the large and 
small size ; then there is what the Tamilscall “ suriya kavelle ” (sun-faced)— 
if the stalk-end of the surface of the coconut is cut, it presents a beautiful 
red appearance ; this is supposed to be caused by tho face of the sun, but 
how ft is so is uot known — the natives use this kincf particularly for medicine. 
Then there is the small hard kind which the natives called *‘pora tengai,” 
the shell of which is very hard, and theyuso it for breaking against onch 
other on their New Tear’s festival, which i'b about the I2th of April. Then 
there is the dwarf coconut tree which looks very ornamental, and the Maidive 
is also another kind of coconut. 

SILEX. 


The Pink Coconut.— We have before us a young- coconut whose outer 
husk presents no unusual appearance, but a cut discloses a bright pink 
inner husk. The nut is from a tree growing on Crow Island near tho 
mouth of the Kelani river, which is said to have been planted by the lato 
Mr. H. M. Fernando, one of whose sons tells us that the Sinhalese believo 
that the husk has some medicinal properties. The plant is said to have 
been got from Jaffna. Can any of our readers give us any information 
regarding this rate and beautiful coconut? — “Examiner.” [A pink color 
at the ends of young coconuts we have observed. The late JDr. Gygax 
extracted a pink dye from the coconnt husk, to celebrate which event, 
Mr. Taylor of Batticaloa wrote a poem in the Observer, “ Couleur de 
Rose.” — Compiler .] 
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Tun Pi\k Coconut. — The pink coconut referred to above is called rnn- 
t anthill by the Sinhalese, probably owing to the pink colour of the inner 
part of tho husk at the upper end of the nut. The colour does not go 
lower down the nut than three or four inches. There wore a few years 
ago (and likely there are still) a couple of trees bearing this description 
of nut, in tho village of Pniyagnla of Kalutara district, about three mile3 
and a half south of that town, and near the high road to Galle. Exter- 
nally the nut has the appearance of an ordinary drinking coconut, but of a 
slightly lighter green, and smoother surface. To a careless observer 
these distinctions would not be apparent. Tho Sinhalese, 1 have beard, 
believe ttie liquid in the nut, and not tho /tits/.-, as the "Examiner” has it, is 
possessed of some medicinal properties, and use it in tho preparation of 
some of their decoctions. I am of opinion that this ran-iannbili is not a 
distinct variety of the coconut, but an accidental growth, or what may 
perhaps he teclinienlly known as tho sport of nature. Now there is 
another description, with a green husk too, known ns the pmni-pol, or 
honey, or sweet coconut, the flesh of which, adhering to the inner side 
of the shell, is ns sweet as if it was preserved in sugar, whethor tho nut be 
tender or ripe. This too, I believe, is not a variety, but like tbo other, 
a mere caprice of nature ; or to bo probably accounted for, in the former 
case, by somo red colouring matter in the soil where the troos stand, or 
somo sweetening snbstanee in tho latter enso : for, how is it then that 
theso two descriptions could never be propagated from seeds taken from a 
well-defined tree '< Tho Sinhalese have often assured me that the experi- 
mental plant produces nothing but the ordinary green coconut. Now tho 
way to test the fact, that these two are not varieties, is, I believe, to 
intuition the rnn-latmhUi, our beautiful orange-coloured king-coconut and 
the vawosi; the former yielding a delicious, cool, refreshing and health- 
giving drink, and tho latter not only affords a cool refreshing beverage, but 
tho larger part of tho husk, the uppor part of which is ns tender as carrot, 
is a pleasant food for tho nutives, and both of which are well established 
varieties. It would be interesting to know what \Y. F. has to say on this 
subject.— Cor. 


COCONUT CULTIVATION IN CEYLON- 


(From thr "Ceijlo 11 Examiner.") 

Tho.Tuly number of tho Tropical Agriculturist opens with a very inter- 
esting and liiglily-itistrnctive paper on Coconut Cultivation by a veteran 
planter, “ W. JJ. L." TJio paper is perhaps not nsfnJl with details, modes of 
culture, I'te., as another paper on t lie samo subject which hears evident 
traces of the same pen, and written nearlva decade back. To those engaged 
in coconut cultivation, I would advise tho carcfnl perusal of both papers, 
as likely to afford many useful hints. 1 cannot moro than give a slight 
sketch of tho last, essay, 't lie best soil for coconut is said to bo alluvial 
loams subject to periodical inundation. Tho next, brown loams, after which 
comes sandy loams. Solid cabook, ami stiff clays are to bo avoided. Tho 
nearer I ho land approaches the level, t lie better is it for coconut cultivation. 
Nurseries must he made eight months before the plants are wanted, with Jilt 
per cent more tints than the number of plants necessary. Those that do not 
germinate within .» months a re to ho rejected as likely to ho laggards 
all their life. The careful selection of seed-nutsis of the first importance. 
The trees from which the nuts are taken should bo mature, healthy 
and hi heavy bearing. The nuts must lie thin-skinned and ripe without 
being dry. Considering the length of life of a coconut tree, it is really 
a pity that no attention whatever is (laid to tho selection or the seod- 
nuts. Any and every nut one comes across is put in the nursery, or 
plants are bought from anywhere. The beds, we are told, are to be -I 


u 
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feet wide, and made by digging the ground C inches deep and placing 
the nuts -with the stalk end upwards. After experience, I have a decided 
objection to placing the stalk end upwards, and for this reason, that there 
is a depression at the stalk, which is directly over the “ eyes ” of the nut 
or the seat of the germ. At the depression the husk is not, as elsewhere, 
to a certain extent impervious to moisture. All the moisture taken in at 
the depression works its way downwards, and by the action of the snn 
causes a certain amount of fermentation that destroys the germ. If the 
nuts are placed sideways, these objections are overcome, and the germ iB 
kept constantly moist by the water within the nut — which is not the case 
in the other position — and offers greater inducement to speedy and success- 
ful growth. It strikes me that the information now given to Jill up only 
the spaces between the nuts with soil, does not quite accord with what was 
written by the same w’ritor a few months back when theorizing on tho 
depth the seed of the different palms onght to be put in the ground to 
ensure successful growth. In that communication, which was one of a 
series of monthly reports of a new products estate, it was said that coco- 
nuts must be planted with six inches of soil above it. It happened that I 
had just about that time formed a coconut nursery in the usual style, that 
is with the top of the nuts peeping out. I was asked why I did not follow 
the new plan by one interested in the nursery, and as his wishes seemed 
to lie in the newly-suggested direction, I took no step to remove from the 
nuts all the earth that had been washed over them — fox*, remember, my 
nursery was below a slope. What was the result ? About 90 per cent of 
the nuts rotted and refused to grow ; so mnch for theories, and for leaving 
tho well-beaten track of experience to follow the attractive paths of 
theory.* 

To return to the essay. Tho lining must, be in squares 23 ft. each way. 
The holes must be cut with the Jlrst rains in March, and must be 8 ft. 
cube and be half-filled with the top soil and ashes. If this were always 
followed, we should certainly have strong, healthy plantations, giving 
good crops without extranoous aid. Instead, we find the general practice 
is to cut, or which is thought to amount to tho same thing, to give orders 
to cut holes 18 inches every way, into which the plants are put with no 
attempt to give them a start by putting a little of the rich surface soil 
and ashes round the nuts. And this is the universal practice among 
those who should know better. Fencing your clearing to beep out cattle 
is said to be tbe next step, and a live fence is l'ecommended of either 
emnclu or kaju. A paragraph is devoted to the discussion of secondary 
crops on coconut clearings, and much speculation is indulged in. The 
writer has no objection to any secondary crop which covers the cost of 
labour, pays for fertilisers in the place of what it removes, and leaves the 
owner something besides. I venture to believe he is not singular in this as 
this object is the sum total of the aspiration of every reasonable cultivator. 
The usual secondary crops of the goiya system do not, it is said, 
meet these conditions, and kurakkan, it is said — on what authority we ai’e 
not told — consumes a vast quantity of phosphates and nitrates. I quite 
endorse the writer's suggeston that it would be better to grow chillies in 
the place of kurakkan, manioc and sweet potato : for chillies do not meet a 
local but a general want. "Whether a chillie crop is more profitable I am 
not quite sure, for it mus b be borne in mind that chillie cultivation is garden 
cultivation, which, for its success, requires that the soil be constantly hoed 
and kept free from weeds. This means the expenditure of a vast amount 

* Will not placing coconut on their sides in the nursery be a departure from the 
well beaten track of experience? Yet it would be wise to try it on a small scale. 
The failure of 90 per cent would be conclusive against the experiment, assuming that 
the nuts were well ripe, and that silt washed down a slope is as useful as fresh soil. 
Again, may not the position of the nursery have given it too much moisture ? " 0 
wish coconut planters more often published their experiences for the common 
good — E d. " Ex,” 
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Of labour and energy constantly, of which the average Sinhalese is incapable 
or averse to unless stimulated by the prospect of a daily -wage, when 
it will be found not to pay. Every one will be inclined to agree with 
the writer of the essay that if a proprietor has the capital (I am inclined 
to add to capital, will and energy, for we see capital by itself nover nsed 
aright), he can put his land to more profitable use than to give it to goiyas. 
Croton and arnatto are suggested. The former yields a very powerful 
purgative oil used in very 6mall doses and in exceptional cases. Increased 
supply will bring down the present high prices. As for arnatto, the cost 
of detaching tho seed from the outer covering is very large and will 
swallow a largo portion of the profit. 

Amongst the enemies of the coconut tree, the wild pig has the first 
place. Not only because he is the most destructive to a young plantation 
I suppose, but because ho is about tho earliest enemy the plant has to 
contend against. The white ant comes next, and its ravages are simultan- 
eous with those of tho pig. Arsenic is said to bo the best preventive, and 
the difficulty of applying it in minute doses is supposed to be overcome by 
filling a tub with water andadding a quarter pound sugar and two grains 
arsenic for every gallon of water and flour sufficient to mahe the mixture 
assumo tho consistency of whitewash. Each plant is to be dipped in tho 
mixture, it being stirred tho while, and left in tho sun fer tho outer 
coating to dry. Tho white ant, it is believed, cannot got at tho nut 
without partaking of tho arsenic. It is here assumed that tho coating of tho 
mixture will resist tho action of water, for, be it remembered, that planting 
usually is done in the S. W. rains. If arsenic bo soluble in the water, lam 
inclined to think tho mixture will bo more effective without tho sugar and 
flour, and if the plants, Lc., tho husk, be allowed to imbibe a portion of tho 
mixture. I have hoard alum mentioned as a specific for white ants. If 
tlic plants aro allowed to imbibe alum andwatorwith a dash of korosino 
it may bo good. To tlioso with coconut plantations on tho sca-bordo, I 
woidd suggest tho trial of a plan of a neighbour of mine. Ho filled a 
tub with sca-watcr and dipped his plants in it for twclvo honrs I believe. 
Tho remedy has tho merit of possessing manorial value as well. Cattle, 
as an cnomy, conics next in order, aud is, 1 think, as destructive as any 
enemy, when it pulls out tho toothsome cabbagoor heart of the plant for 
a (laiut.y mouthful. There is an cud of thoplanl after Hint. Black beetle 
comes noxt, but it is I believe, seldom or never, that a plant succumbs 
to its attack. It is usually fished out with a barbed wire; but for its 
oxteminatiou the heroic remedy of hunting ovory “dunghill, every 
accumulation of decayed vegetable matter or rotten tree ”, is suggested. 
This will Involve a never-ending, and tiioreforc very expensive, limit, 
with vory dubious results. The last and least in size, though not in its 
destructive powers, comes tho red beetle. It is placed last on tho list 
because it is perhaps tho enemy of the raatnro moro than tho young tree. 
It is said to have no alimentary apparatus in its perfect state, its solo 
business then boing propagation. It deposits its eggs wherever it finds a slit 
in tho stem of the coconut tree. The resulting grubs work their way into 
tho heart of tlic tree. This work ordcslruction done, and when tho term 
of cxistonco as a grub is drawing to a close, they withdraw near tho rind 
and envelope themselves in a cocoon made of that pnrt of tho tree thoy 
havo destroyed, and await transformation. IVo arc told that tho coconut 
tree is in danger of this enemy from tho lime it perfects a slem till it 
commences to boar, although I havo had trees attacked long after they 
havo commence to bear fruit and yield crops. Tho causo generally is 
traced to tho desire of planters to trim their trees to give them n decent 
uppcaranco. This necessitates tho pulling-off of nil decayed branches a d 
tiio exposure of tho tender stem to tho sun, which causes it to lie split, and 
there tlic beetle lays it eggs. Occasionally a tree is said to bo lost from 
an accidental wound or a defect iu the arrangement of its leaves. Obser- 
vation has inclined mo to the belief that tho bactlo docs not, as a rule, 


Appendix. 


xii 

go from tree to tree seeking an accidental wound or a slit in the tender 
stem where it may lay its eggs. If such a spot be found, it will no doubt 
be readily used by the beetle as a depository for its eggs, and save itself 
the trouble of forming one, which it invariably does. There is no remedy, 
wo are told, for an attacked tree but to destroy it with lire. This is 
generally true, but occasionally a tree can be savod by cutting out a 
hole in the hollowed part of the tree, scooping out what has been destroyed 
with all the grubs and beetles it contains, and burning in the hollowed 
part any snbstanco that will give a dense smoke. Immediately after, fill 
up the hollow with ant-hill earth and ashes saturated with kerosine and 
water or carbolic and water. Even this remedy fails except at rare inter- 
vals, but the vitality of the tree is impaired after the attack. I regard the 
red beetle as the most formidable foe of the coconut planter, and as 
destructive as all the other enemies put together. Means may be de- 
vised to circumvent the other enemies of the tree, as they carry on 
their work of destruction openly to a great extent ; but the attacks of tho 
red beetle are insidious, and very often the first intimation of its attack is 
tho drooping head of your very best tree. The attacks of the other enemies 
of the coconut tree are in their early life, -when the loss can be easily 
repaired by a supply'; but this foe attacks a tree after it has escaped 
every other foe, and about the time you expect to reap the fruits of your 
labour and patient waiting. You cannot avoid its attacks ; but I remem- 
ber reading sometime back that a pound of snlt placed between the 
topmost branches of a tree, just before the two rainy seasons in the year, 
is a specific, as the melting salt forms a crust on the stem especially 
distasteful to the beetles. Yow we know that salt dissolves even without 
coming into contact with water, so that so highly soluble a substance is 
not at all likely' to form a rain-resisting crust even of a few months' 
duration. The benefit of the application to me is more imaginary' than 
real. I will notice the second part of the essay in another communication. 


After a long interval I resume notice of the second part of tho Essay 
on Coconut Cultivation which appeared in the Trojiical Agriculturist for 
July. Before proceeding, I cannot but refer to your foot-note to that part 
of my previous communication bearing on coconut nurseries. ATne out of 
every ten natives put down their seed coconuts on their side, and very 
often the tenth one too does it. Tho system has advanced a great deal 
beyond tho experimental stage, and does away with the necessity for 
trying it on a few coconuts as you suggest, and the benefit of the system 
are not Ihooretical but real.* In detailing the advantages of putting 
coconuts on their side in tho nursery, 1 forgot to mention that it allows 
of the resulting plants being steadied when planted out, by two pegs put 
cross-wise over it, to ovorcomc tho displacement which follows tho 
coconut holes being filled with water. 

To' resume. Tho “gratitude of the coconut for fertilising matter” 
is exemplified by the robust and green appearance of the trees in the 
vicinity of habitations. The native accounts for this by the love of the 
tree for the human voice, and not, we are told, by the manure deposited 
by tho family and their domestic animals. The writer thinks that tho 
lesson to be drawn from this is, that we ought to hasten tho profitable 
period by artificial means. To my mind this is a short-sighted policy. 
The lesson I learn from the vigorous growth of trees near hnrnan habita- 
tions is the benefit of keeping a plantation already in bearing in good heart 
to secure remunerative returns. 


* From the absence Of any reference in his Inst letter to the planting- of coconuts 
on their sides being practised by natives, we thought our correspondent spoke of 
experiments initiated by himself ; but on enquiry the very next day, we found that 
the practice was very common in tho country, and we mentioned tho fact in a subse- 
quent issue.— E d. “Ex,” * . 
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The usual or goiya system of opening up a plantation is next discussed. 
The clearing of the laud is done without any money expenditure by the 
proprietor ; and in a favourable case, wo arc told, the land share of the 
secondary crop covers the cost of lining, holing and planting. I suppose 
this includes cost of plants as well, as it is said this system gives tlio 
owner his land planted Tree of all cost, except tho purchaso money and 
tho interest on it. The plantation is then allowed to run into jtmglc for 
three years, “ when there is the alternative of clearing tho junglo or 
letting it grow on, and linally smother 00 per eont. of the plants, whereas 
if cleared in the sixth year 5U per cent, will probably be saved.” A little 
complicated this for we arc not told what percentage of plants can be 
saved by clearing in tho third year, nor is the period of time in tho 
expression “grown on” indicated. The exactitude with which the per- 
centages of saved plants by clearing at certain intervals is given, is, I 
am afraid, not the resnlt of any calculation. In the twelfth or thirteenth 
year, when the more forward trees begin to bear, the final clearing tabes 
place. By tho second period of neglccL 10 per cent, more of the plants 
are lost. For the to per cent, alive. 10 per cent, will be in bearing, and 
“ the remainder of all ages downwards ” — whatever that may mean. 
Mark, again, tho certainty witli which percentages are given, without 
oven tho small qnalifyug word “about.” Tho annual expense of weeding 
and supplying is given at Hid per acre, and only about tho twentieth 
year will the yield cover this truly moderate cost of upkeep, and even 
then 10 per cent, of vacancies “ will’' exist. '‘Thus the cost of bringing 
coconuts into bearing in tho most slovenly and desultory manner will bo 
11129, K30 of which will be recouped by produco up to tho twentieth 
year.” I fail to draw the same conclusion from the llgurcs given. 

The “effects of lAintana ” arc noticed next, and we arc told that the 
above conclusions and figures hold good only if tho land is of average 
quality and tho jungle to bo encountered indigouons ; but if the Lantuva 
has crept into it at the third year, and is not cleared at three years, 
not one coconut plant will bo left at tho seventh year. It would have 
been useful to have been told what percentage of plants would have been 
saved if theLautnna had been cleared at tho sixth, instead of tho seventh, 
year. I wonder if tho experience and observation of (he planters accord 
with the deadly powers given to ban tana, and with the statement that 
“the presence of baatana in a clearing guarantees tho extermination o[ 
every other member of the vegetable kingdom that depends on the first 
eight feet of space (?) for its air, light and .sunshine. " This statement, 
which everybody who goes about with his eyes open can refute, stumps 
the writer as a person of very limited observation. I have known coconut 
plants allowed to he overgrown with bantaua soon after planting, cleared 
not after three years, l>ut after seven or ciglif years. To the surprise of 
the manager of the estate, lie found a large number of the trees wifh flower 
spathes and commencing to bear, and not the deplorable sight- of all tho 
plants gone. 

“Oilenlafions of proceeds” I shall produce in f heir entirety, as {ho 
writer assures ns that they give tho history ot more than nno'properfy 
undcr his observation during (licit- whole life. “The average yield of 
average soil under tho usual goiya system will be l.hnn per acre— Rnn. 
There is KUO to make good, (ho interest on which at In per cent, is K‘i ; 
The current expenditure is II lit. and (hero is KO over to be deducted if 
we value the proceeds at IWO. .Supposing the annual increase of proceeds 
to he IV), it will take live years to rub out (lie KfO that stood at debit 
in the twentieth year. Thun in (lie twenty-fifth year, the place is 
clear, and tho annual average income will henceforth be 11HS per acre, 
as long as (ho price keeps up at I km the 1 . 000 . and this calculation drops 
nil the back interest In tin- rriginaleosf. aswell asoti current expenditure ; 
from the twelfth to the twentieth year, which, If taken into account, would 
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leave from EGO to E/0 to be made before the property was clear of debt” 
The Island boasts of a few financial experts. It will take the best man of 
these to correctly solve and tabnlatc the above very complicated problem 
Unprofessionals like myself will, in sheer desperation, feel inclined for 
suicide or to run amok. — Cor. “ Ceylon Examiner. ” 


COCONUT-PLANTING •• 

AS PHACTISED IN THE LOWCOCNTRY OF CEYLON. 


To resume, the calculation of proceeds of a coconut plantation accord- 
ing to the goiya system was last touched upon. The next paragaraph gives 
“another sketch of a plantation that was cleared and planted and allowed 
to grow into jangle for twelvemonths. At theendof thatperiod the jangle 
was “ten feet high,” with all the plants, less four, destroyed by wild pigs. 
One can but conjecture the damage done, as the acreage of the plantation 
is not given. The proprietor of this plantation, we are told, had much 
pluck and went to work the next year on a now system. He rooted out 
all the jungle at an expense of K20 the acre, and planted the land with 
manioc. The wild pigs fancied the manioc more than the coconut plants, 
and about 70 per cent, were saved. The vacancies were snpplied twice a 
year, yet at tho end of nine years they amounted to 10 per cent. Duringall 
theso years the place was kept in order, and the pasturage was rich. At the 
end of tho fourth year cattle were put ou the plantation, but securely 
tethered against damaging the coconut plants. Before tho place was five 
years old, 10 per cent, of the plants had commenced to bear, and seventy- 
five per cent, of the plants treated with cattle manure were in bearing 
before the ninth year ; its further progress cannot bo stated as the place 
has not gone beyond the ninth year. The trees, we are told, that had com- 
menced to bear three years ago will, allowing for all contingencies, yield 
on an average 80 nuts per tree, or 5,600 tho acre, which at R80 the thousand, 
will give the handsome return of 11180. The lucky proprietor of this model 
plantation, we are told, will not wish it to be known that he lias spent over 
E200 the acre on the place, without the further fact receiving publicity, 
that by the end of the twelfth year he expects tho yield to cover eveiy 
penny of principal and interest, and give him a very valuable property 
besides. To which I may be allowed to add. that the proprietor must be a 
very sanguine man indeed, to calculate yield three years hence with sneh 
confidence and nicety. Instinct points to tho writer of the essay, who 
never allows tho small qualifying word “about” to disturb bis calculations, 
mnd to this sanguine proprietor, as ono and tho samo person. Tho only 
manure applied to the property was one-third of a ton ofquicklimeata cost 
ofR 7 ' 50 . The high expenditure was owing to every work being experi- 
mental and the soil being rich, which of necessity made weeding, etc,, 
heavy. A portion of this property, which received similar treatment to tho 
rest. bnt did not receivo any cattle manure, is so backward in growth as 
not to show even stem as yet. This to me, does not speak mnch for tho soil. 
Fancy trees nine years old not shewing stem as yet 1 Bat they are to 
receive yearly doses of poonac till they come to be forward plants. 

We are next told how an old plantation 21 years old and with a poor 
sandy soil was treated, and how it responded to the treatment. The largest 
crop it had given wasat the period named, and it averaged 13 J nuts per tree. 
A now manager assumed charge at this period, and submitted a scheme 
which added 10 per cent, to the annual expenditure. It was at first opposed, 
but finally allowed. As a first step all the pigs were disposed of, as also 
one-third of the cattle. The rest were allowed free access to the poonac 
tubs, and had a roomy shed allowed them, which was daily littered with 
jungle stuff and ferns from the low grounds on the estate. When the rains 
commenced, all the manure that had accumulated was carted and sptead on 
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tlie surface of the ground at the rato of 2j cubic feet to each tree, aDd dug 
in -with mamoties. Not much could be done in this way, as it would have 
then 12 years to go the ronnd of the estate, while the effects of the manure 
last only three years ; but, as a result, tho average yield per tree went up 
to 21 nuts in six years. Steamed bones were next used, of which two tons 
were allowed annually, with the result of the yield vanning tip to 331 nuts 
per treo in the eleventh year. Tho estato next fell into tho hands of natives, 
who allowed the yield to fall to twelve nnts per tree. The whole cost of 
manuring the 18 years was fil per tree, and the resnit over R3, giving .a 
return of 300 per cent, on the outlay. We are authoritatively told that it 
five times the amount had been expended, the resells wonld hnvo been 
proportionate. 

The next paragraph is a small lecture on Chemistry, and tells us that 
tho wiiter looks upon the coconut tree "as a chemical apparatus for 
turning carbon, oxygen and hydrogen into oil.” Plants draw the whole 
supply of these elements from the air. therefore no quantity of oil removed 
from a given area of land impoverishes tho soil. But to make oil, the 
coconut tree must needs grow, and to grow, it draws from the soil nitrates, 
phosphates and alkalies. If oil only is removed from a land, and all the 
other products of the coconut treo returned to it, the average yield of oil 
will never decrease as long as the tree is in health. Introduce outside 
supplies of nitrates, phosphates and alkalies and the yield of oil will 
increase and the soil he improved. I trust your readers appreciate this 
little, simple lecture. 

Wo are next told to “replace fertility removed,” which is vory good 
and sensible advice, hut the process of calcnlation is not so easy as one 
could wish. “Ascertain the average of tho fertilising elements removed 
in a given nnmber of nuts and sot aside such proportion of the price ns will 
replace them." Rather a dilllcult calculation I shonldsay. The snrest way 
is to manufacture oil and to retain tho poonac, hut if the crops be sold ns 
gathered, the planter must know exactly how much “nitrate, phosphate 
and alkalies are in a candy of coppcrah, and their prices,” so as to purchase 
such fertilisers for application to his land. Beautiful ill theory, but diffi- 
cult to practise. Ono hundred and fifty pounds of poonac, we nro informed, 
will replace the fertility removed by l, 000 nnts, so that that is the cheapest 
and best manure tor coconuts especially if passed through a cow. 

Tho manure resulting from cattlo only grazed on a land does not add 
to its fertility, but it is of groat importance that such manure should bo 
placed at the roots of young coconut plants which do not go far in search 
for food, ns aids to rapid growth and early bearing. Tho benefit the plants 
will derive will not be only from the food thus placed within tbeir reach, 
but the roots will bo stimulated to increase their feeding ground. It is more 
beneficial to giyo small and frequent doses of manure to a tree than largo 
doses at long intervals. Tho niauuro must be buried below the surface. 
When planting, put in each hole a couplo handfuls of lime and a pound of 
poonac. A tree cannot bo oxpected to yield two or threo rupees annually, 
unless its constitution is built up. The writer of the essay, whoso dicta tho 
above are, will spond fifty cents per treo during tho first seven years “in 
building it up.” aftor which, within four years, it will pivo a return of three 
nuts for ovory fivo cents of manure usod. ’ Mark tho confidence and certainty 
with which results are given. The manure and its price too arc known 
quantities in tho calculation. Thoro is no practical limit to the yield of a 
tree; tho writer of tho essay is acquainted with trees bearing from 200 to -fisi 
nuts each annually for a sorics of years, but that is owing to tlio “ individua- 
lity of tho tree ” and suitable soil. The contention of the essayist, which 
nobody overdid or will question, is that any treo bearing n small crop in any 
soil, can ho made to increaso its yield. “A good soil gives a good crop 
without assistance while a poor olio gives a poor return, but the one will 
respond to manure ns readily as the other.'* Here tile essayist delivers 
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himself, ’jlike a practical planter and not aa usual as a theorist; |but he has 
forgotton one little question, which every practical planter who has a regard 
for his own or his employers purse will put, before he {undertakes to 
increase the yield of “any” tree on “any” soil— “Will the increased yield 
cover the cost of inducing it?” That is a safe test to apply to all such 
undertakings. I am afraid no practical planter will accept the nest state- 
ment that “tho same amount of manure will result in|the same addition to 
the crop, whether the trees to which it is administered have previously been 
beariug ten or fifty nuts per annum.” 

Tho next paragraph deals with “the treatment of a single tree and 
results,” and opens with tho startling statement that a stem of a coconut 
tree on poor land forms a complete register of the periods at which manure 
had been applied, the effects it produced, and the time during which it 
operated and became exhausted. How the appearance of. the stem of a 
coconut tree could indicate what crops it bore when manured, for the 
effect of manure is always ganged by tho resulting' crops, and the period 
of time tho crops were affected by the manure, passes my poor compre- 
hension. [The effect on the stem is obviously meant. — Er>. “Ex.”] It iB well 
known that on poor soils, neglected coconut trees grad nail}' taper towards 
the top. A little attention, not necessarily manuring, oauses the stem 
to bulge out again, so that a practised eye could easily detect if a property 
had been neglected for any length of time and taken in hand again. But 
for any one to say he can give the effects of such renewed attention, or 
name the period of timo tho improvement consequent on such attention 
lasted, is rubbish. 

Sow for the account of the tree that yielded astonishing results by the 
application of manure. The tree existed for twenty-five years on such poor 
and sandy soil, ns no other form of vegetation would grow on. The stem 
was one foot in diameter at the base and tapered to four inches at tho fivo 
feet to which it had attained. The leaves moasured about thirty inches. 
No worso specimen of a living plant could be solocted, but it was operated 
upon for tho sake of experiment. Twenty pounds of poonac and five pounds 
of steamed bones were mixed and dug in round the tree ill a circle twelve 
foet in diameter. The growth was vigorous, and within a twelve month the 
new leaves had attained a length of fifteen feet. At eighteen months the 
first flower shewed itself, and the tree again received five pounds of poonao 
and two of hones. At thirty months it began to give a crop so heavy that 
fears were entertained of the stem snapping at the thin portion. The same 
dose of manure was given for the three succeeding years. At the end of the 
fifth year the wretched specimen had developed into a handsome tree, with 
the stem at the top ovor one foot in diameter, and carrying a crop of 00 to 
70 nuts, while the previous crops aggregated over 100 nuts. According to 
tho writer, this handsome treo was built up and yielded 170 nuts, with au 
expenditure of only 75 cents for the 40 lb. of poonac and 13 lb. of bones 
applied over a period of five years. A very handsome return indeed, and a 
fit reward for five years of patient attention to a tree described as “the 
most wretched specimen of a still living plant.” How many owning treos 
answering to this description will feel cheered by this experiment, and bo 
inspired with hope ! After this no one will deny the essayist tho right to 
raiBO himself on a pedestal of his own making, to assert his own superiority 
over his brother-planters, and with a feeling of pity for their ignorance to 
address them thus:— “There are truths that science has made common 
property, but which few coconut planters have yet asserted their right in, or 
indeed become aware of, their existence. How few of them know that 187 lb. 
of poonac contains (sic) all the elements that is (sic) removed from the soil 
in a candy of copperah? How few of them know that the poorest soil may 
contain some of the elements of fertility that the plant cannot assimilate 
from tho absence or deficency of other necessary elements? A few measures 
of quicklime may bring into activity a great fund of latent fertility; a few 
ounces of bone clust may be the one thing wanting to put a good crop on a 
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barren tree.’’ A sirfi of pitj' is next heard for the poor ignorant goiya. who, 
we are told, would pronounce the principles of Agricultural Chemistry, if 
propounded to him, a myth, and the propoundcr a humbug. Iso general 
knowledge of Agricultural Chemistry, is possible til] the Agricultural School 
turns its graduates “ loose ou Society.' - Next conies a fling at Europeans, 
of whom “ not half a score know anything of coconuts. Then an oil-round 
thrust at proprietors, who, though educated and intelligent, will not deign 
to look on the scientific aspect of the culture. 

I am not one of those who hold it as “an incontrovertible rule that 
coconut plants not in bearing should not lie manured. What 1 hold and 
practiso is that laggards should be stimulated and fed to keep liaco with 
the other plants in a field. But I am most decidedly of opinion that plants 
showing satisfactory and fair growth should not bo stimulated into early 
bearing If you wish your plantation to lie a permanency - . Experience and 
observation alike teach us that precocity and longevity are not synony- 
mous, but opposite, terms.— Ibid. 

The Cocoxut Palm.— The king of low-country products is, of course, 
coconut. What coffee was to the hill country coconut is to tho sea hoard 
districts. Indeed, it may lay claim to the sovereignty of the whole Island ; 
for the aggreate valuo of all the varied products of tho coconut tree 
exported canoot, wo feel sure, he of greater value than those consumed 
locally in the shape of food, oil, poonac, thatch, coir-goods, fuel, timber 
and articles of cloniostic use. [The proportion of local consumption of 
products of tho coconut (ns well ns of the palmyra) palm must bo immensely 
greater in valuo than tho export. — Ed.] If coconuts never gave proprietors 
tho magnificent profits which coffee at one time yielded, they never, on tho 
other hand, involved tbc-m in magnificent. Iobscs. Not that cceonut culti- 
vation has not its enemies, Iikeothor products. White ants and porcupines 
and wild-pigs are, at times, formidable to young plantations, and so aro 
beetles and lightning to established ones; tut history refers to no scourge 
whichever devastated coconut plantations in the way that hemiU'iu vastatrix 
ruined coffeo estates. No natural laws are violated in its cultivation, for 
tho tree is allowed to grow at its own sweet will, without being hacked 
and how'ed to promoto fruitfulness, and Nature makes return in longevity 
and regular crops. These may furthor bo regarded as the rownrd of patience, 
and tho subjection of tho desire to hasten to bo rich. Thus has it come 
to pass that coconut estates have long been regarded in the light of n safe, 
if slow, investment, as distinguished from a speculation; but, wo fancy, 
during laBt year, proprietors of estates in full-bearing derived an income 
from them larger than any other island product has yielded The oil shipped 
up to the 3utk ultimo aggregated -f I-f.WM owl. against 3'XiJIW the pre- 
vious year, and only 184,000 in the year 1881-8-’. Not only are the shipments 
far ill oxcees of those of any previous year, but the prices which have 
ruled— about £30 a ton on an average — although only about if-3nls of the 
figures reached in tho fifties — have given satisfactory profits to the grower, 
ri does soom strango that an oil locally produced in abundance at small 
cost, should be superseded by an imported article brought thousands of 
miles in secure packages ; hut it is yet tho fact that kercsine lias largely 
displaced coconut oil, i.ot only in households in towns, but even in many 
of the villages among untives. Nothingis more common than to see villagi rs 
reluming to their homos by trains ■ r on foot with attractive little kerosinc 
lamps and bottle of the cheap oil. For reading, ■••■count nil i* decidedly 
preferable, ns giving softer ami cooler light it lms also the advantage of 
standing gusts of wind better tbnii its mineral rival but it cannot he 
compared in cheapness with the produce which the bowels of the earth 
vield in such plenty in America and Jlu'M.-i. It is not, however, for light- 
ing purposes that coconut oil is chiefly exported, but to be used in the 
manufacture of soaps and lubricants, and to some extent of candle.*; and 
for theso the donmnd will continue. —Ceylon Exomiucr. Oct. 1883. 

c 
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DRAINING OR TRENCHING FOR COCONUTS- 

TO THE EDITOR OF THE “CEYLON EXAMINER. ” 

Sir, — It does soem strango that so necessary a branch of the proper and 
husbanchhanlike cultivation of the coconut is so universally neglected. 
But then the coconut is seldom systematically cultivated, it is simply 
allowed to grow. Weeding a coconut estate generally receives the exalted 
term of cultivation, and if a man more intelligent or less apathetic than his 
fellows acknowledges the necessity of giving back something to the soil for 
all he is taking out of it, and manures his land, ho is supposed to go in for 
“high cultivation.” The coconut receives fair and generous treatment only 
on such poor sandy 6oils ns refuse to give up elements of fertility they do 
not contain; and absolute necessity is made a virtue of. 

Nt>w to my subject. Trenching is taken up by some to prevent “wash," 
by others not to be behind-hand with their neighbour. We unhesitatingly 
assert that there is absolutely no wash, in the general ncception of the word, 
on a well-grassed land. The soil is so i Irmly bound by the roots of tho 
grasses, that not a particle can bo displaced by wash. The grass filters and 
arrests all soil held in solution, even in water* rushing from tho side drains 
of roads, wherevor such bound grassed land. I had an opportunity of 
witnessing this while travelling onco on a road during a heavy rainstorm. 
A large stream of water washing through and over a road, found an outlet 
in a thick aud muddy condition on a coconut estate skirting the road. 
Before tho water had gono twenty yards, it was flowing as clear as if passed 
through a filter 1 Droppings of cattle, even wlion dissolved by rain, rarely 
travel beyond a foot of wliero they were deposited. The only part of a 
coconut estate where rainwater earrios along with it any loose soil or 
decaying vegetable matters, is in a hollow or ravine, and this is owing to 
the accumulation of water from all sides towards this hollow. Careful 
trenching, by arresting water before it reaches a hollow, can avert even 
this slight amount of wash. 

Those who resort to trenching to arrest wash throw the soil dug out of 
the trench on the upper side of it. The absurdity of this becomes apparent 
with the first heavy rainfalL, as the trench, not being traced at any gradient 
or even level, the accumulation of water wherever thero is a depression, 
causes the earth work to give way, and the rush of water in a volume does 
all the damage tenfold increased, which trenching was thought to prevent. 
Every successive rainstorm widens the breach and wears away the earth- 
work*. But it will possibly be told that this soil carried through the breach 
is caught by an ingenious contrivance for a silt trap, designod and used by 
certain planters, consisting of a fence of live sticks put down at overy 
trench and protected by rubbish and the branches of the coconut. To my 
inind the game of digging trenches bo that the soil thrown up above it is 
caught in a trap below it, is more expensive than ingenious. 

If there be no wash on a coconut ostate, where is the necessity for 
trenching? Not to mention tho benefit to a soil in its aeration and increased 
porosity resulting by a system of trenching, it has the additional merit of 
storing up and slowly dispensing to the coconut the moisturo it revels in, 
and which is so much of a necessity to mature its nuts. It is not necessary 
for me to assert that it is more beneficial for a soil to have rain water 
stored at intervals and slowly filtered through it, parting with the fertilizing 
matter it holds in solution, than for it to wash over a soil. Saturated as 
such a soil is with water, it will be better able to stand a prolonged drought, 
than if the water had passed over it, without saturating it to any appreci- 
able extent. I would not cut trenches, as 1 have always seen done, over 
long unbroken lengths and to a great depth; and for these reasons: 
Trenches are cut between the lines of coconuts, and these do not invariably 
run at right angles to the slope of the land. Consequently, all the water 
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accumulates at tbc bottom of a slope, and finds an exit tbero, and only 
thoso trees are benefited where there is an accumulation of water while it 
becomes a question whether those at tho ton are not in a worso plight than 
before, by having all the moisture, that otherwise might havo been there, 
drained from the roots. And I will not havo trenches deeper than n foot 
or oighteeu inches, as the water caught in trenches threo or four feet 
doop is likely to sink beyond the reach of tho roots, for, remember, 

except in vory froo 6oil, coconut roots are seldom found below eighteen 

inches. Deop trenches are likely to drain off too quickly the moisturo in 
tho soil. It is best I think to cut trenches in sections of say twenty- 
five feet, making the bottom as lovol as possible by cutting deeper 
whero the land is high and less where low, and throwing the soil on tho 
lower side. The advantage of cutting trenches in sections is that each 
section holds whatever irate r falls above it, benefits tho troos adjoining 
it both above and below, and does not allow the water to flow down to 
the bottom of tho slopo and bo lost. It is nlso necessary to fill tho 

trenches with all tho droppings from troes aud with weeds, both to 

provont too rapid evaporation of moisture, and as maunro for tho troes, 
opening now tronchos botweon tho old ones as tho lattor fill up. 

Yours tndy, 

AunicuLTunrsT. 


GUINEA GRASS ON COCONUT ESTATES. 

( Dij a Planter.) 

Tho advantages derived from extonsivo cultivation of guinea grass — 
iudepoudeut of tho saving of the oxponso of grass-cuttors, and of outlay 
for straw, Ac., and of tho ability to fatten pigs, cattlo, Ac. — are many. 
Among them I may montion : — 

I. -— Enough cattlo can be kept on an estate to admit of ploughing tho 
ostate, quickly, whenover tho ground has been caked by rain and drought ; 
of dividing such produce, manures, Ac., ns wo desire to cart, with- 
out nnxioty. 

II. — Ground can bo ploughed as it may be deemed advisable to do ho 
without nocossity of considering where the cattle are to gra/e. 

III. — Cattlo can bo kept, simply for manuring pur pesos, without foar 
that ovory blade of grass consumed by them is taken from the mouths of 
working cattle. 

IV. — Cattlo can bo stall fed, and thus working cattle can bo kept in 
hotter condition than when their leisure hours are spoilt in ceaseless 
endeavours to pick up a precarious subsistence on the scanty horlmge 
during tho dry soason. 

V. — liy moans of stall feeding manures can bo prepared in the highest 
slate of perfection. Liquid manure tanks can be kept in use. A., Ac. 

I do not mean to say that guinea grass would alone be Midi Mont or 
suitable feeding for cattle. They require nil nr/rnnns food forthe 

pnpose of repairing tho wa-to of muscle and sinew arising from labor. 
>hteh food ns poonac is necessary when we require a good day s work or 
a continuance of it. 

Cattlo will return the poonac as manure in a mmv hiyh’y nitr->jnii:<'-l 
condition. 
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COCONUT CULTIVATION IN CEYLON- 

(From tlie Overland Ceylon Observer, April 30th, 1802.) 

Though the coconut has a pretty wile geographical range, and has 
been considered a most important plant in every country m which it 
grows, it would appear that it has generally been accepted more in the 
the light of a gift of nature, than an object of human art and in- 
dustry. Ceylon is the only country in which the cultivation has been 
attempted on a scalo of sufficient magnitude to render the habits of the 
plant the subject of professional study to men of intelligence, and here, 
within the past twenty years, a fund of experience has been accumulated, 
of which it may be hoped the world will not lose the benefit. 

A new agricultural undertaking labours uuder serious disadvantages 
in the most favourable circumstances, but coconut cultivation when first 
ontered on as an investment for capital in Ceylon, had to contend with 
drawbacks peculiar to itsplf. Thoso who are new to a country and its pro- 
ductions, cannot be expected to possess a critical knowledge of soilB and 
localities, suitable to a proposed cultivation ; but in the case of many 
tropical productions an original error may be remedied. Plants of one 
or two years may cause loss of time and money, when they fail, but the 
capitalist and the planters are not bound to continue the struggle. The 
coconut, however, is a plant that takes from ten to fifteen years to answer 
the question that the planter puts to nature through it, while it is expected 
to remain a source of profit for three-quarters of a century ; if therefore 
its cultivation be undertaken in ignorance of the conditions of success, 
a primary mistake is the parent of a life-long battle, where subsequently 
acquired experience, scientific knowledge, and doubtless industry will 
barely enable the planter to hold his own ground. 

Those to whose lot it fell twenty years ago to solect land for this cul- 
tivation, wero unfortunately for themselves, and the progress of this 
branch of colonial industry, profoundly ignorant of the subject. The plant 
was found flourishing on the sea-shore ; therefore sand was its natural 
habitat. It was said to bo possible for the plants to yield fruit in the 
seventh year; therefore a large plantation was to be generally in bearing 
at the end of that time. The price of waste land was known, the price of 
clearing light jungle was known, and the other expenses wore estimated 
at a mere trifle. The cost of a coconut property was thus to be a Bum 
scarce worth mentioning; while the annual produce per tree was taken at 
the veiy highest rate that could bo heard of in the best native gardens, 
so that a very excellent case was made out in favour of this as a paying 
investment for capital. For the first seven years things wero hopeful, 
though the estimates of expenditure had been exceeded, and the plants 
were not yet in bearing, and it began to be said that the bearing in seven 
years was a mistake. Still there was hope ; but as years passed and the 
plants were only found to struggle into bearing, and to yield a much lower 
produce than that calculated on, it was gradually admitted that coconut 
planting was not to be the first class investment that it had been originally 
given out to he. Fears after the tone of the planters has saddened down, 
till "culture and manure have now become his only hopes. The ease is had 
enough as it is, but it would Lave been still worse, but for a circumstance 
that could scarcely have boon foreseen twenty years ago. The price of 
coconuts has risen eighty per cent in the last fifteen years ; this has not 
only saved the older estates from ruin, but will probably give a fresh 
impetus to the cultivation, both in the improvement of existing properties 
and the formation of new ones. The owners of the former may take for 
encouragement the fact that no plant responds more gratefully to anything 
done to improve the soil in which it grows, while those who now invest 
their capital, need not choose their locality without consulting those 
whoso experience can point out the best, or at least the lands that are 



APPENDIX. 


xxi 

naturally suite i to the cultivation. There is an old proverb which snvs : 
“Ho who is his own lawyer lias a fool for his client.’’ Ho would ho no loss 
a fool who would purchaso land for coconut cultivation, without learning 
all that science and local experience has already done, in tho discovery of tho 
conditions on which nature will respond to tho call msdo on her by 
tho cultivation. 

It would hardly bo possible to overatato tho importance of the selection 
of land for coconuts. It is possible to point out land planted twenty 
years ago, on which the fow trees that still exist, havo steins two feet in 
height and loaves from two to three foot in length ; as for yielding fruit 
at any futuro time, of course, that is a thing out of tho question. Thoro 
aro other spots where trees sovoral years youngor, and for which nothing 
has boon done hut what was absolutely imlisponsahlo, yiohl average crops 
of 100 nuts por tree. Between those two estromoB thero may bo found 
every degree from utter failure up to ono of tho best paying investments 
into which capital could find its way, and all depend on oringing to tho 
task a competent knowledge of the valuo of soils, founded on tho signs 
which nature has impressed on them. In acquiring this kind of know- 
ledge there is no great difficulty, to an earnest mind, in n country whore 
the plant is to be found growing in every kind of soil, of ovory ago, and 
under great variety of treatment. A man needs only a watchful oye to 
observe facts, and a rotlocting mind to turn them to use. A habit of 
looking up attlie troe and down at thesoil, will, in process of time, unablo 
him who practises it, to give the true valuo of every shado of colour, 
ovory degree of inclination, every difference in composition or consistency 
that may come within tho field of his observation— somo knowledge of 
botany, chemistry and geology' will ho an indirect aid in tho practical 
study of the value of soils, from tho habit of minute observation which 
they (lomand ; but a pocket case of rengonts. a dried horbarium, and a 
geological hammer, are not tho proper tools for tho work. It is only ex- 
perience that will avail, and tho experience of a kcon ohsorvor, and a closo 
reusunor too. 

Whatever may ho tho case in other countries, tho coconut requires an 
nverago temporature of not loss than 80 degrees in Coylou. I havo myself 
made tho oxporiment on a cofleo estate, at an elevation somowhat under 
:1U0 feet, nun whore the average tomperaturo was 73 degroes, and tho 
range throughout tho year only 10; tho soil was of tho very finest quality, 
yet at tho end of two yoars, the plauts hud made less progress than those 
planted at tho same timo, in the same district, and with no advantage 
other than a low or olovalion, and consequently a higher temperature, 
made in six months. 

As far ns my oxperionco enables mo to judgo. tho advantages of sen 
nir to this plant arc gonornlly over-estimated. Where a suitahlo soil ami 
lompornturo aro to bo found the only consideration should bo the cost of 
transport. I havo no doubt that to' tho north of tho mountains, coconut 
could ho advantagounsly grown, right across tho island, from I’uttalnm to 
Bnttienloa. Perhaps, however, tho bu.-t districts to seek land in at tho 
present time, are those bolwoen Matara and Hnmlmntota on the South 
Boast, and hot woon Kegomho and Futtalnm on tho North-West. Tho trnct 
of country that lies between the central mountains and tho South-West 
monsoon is too wet, and the North- ICasl Coast is probably too dry. It 
is unnoeesarv hero to enquire into the causes of the poverty of the lands 
on tho South-West Const, the fact must he admitted by every one who 
has given any attention to the subject. The ridges are dry hot gravel 
washed by the rains for thousands of years, the flats uro either"' clav, 
always cold and retentive, often swampy; or loose sum! to poor as to 
bo almost void of the elements of vegetation over considerable extents. 
It is not to ho denied that even m the worst districts, pieees of "ood land 
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may be found, but they are few, of small extent and wide apart, at the 
best. After passing Negombo on the one hand and Mataraon the other 
tho character of tho soil gradually, but decidedly improves; the ridges 
become less gravelly, the clays less stiff, and the sands more loamy 
while the colours become deeper and darker in each case. It is true 
that as the soil improves the climate becomes less and less healthy, but this 
is one of the penalties imposed on mankind in their task of subduing 
the earth, and is not such as to deter skill and labor from riming alln 
risks if capital be forthcoming. Experience proves that fever deserts a 
highly cultivated district, and those who face it during the transition 
period, should be prepared with all known means, whetl er preventive 
or remedial, to counteract the effects of the polluted air. 

In any land with the exception of a cold retentive subsoil, it is 
possible to obtain annually from one acre 10.000 nuts by heavy manuring 
and high cultivation. But it is evident that this will take less manure and 
less labour in proportion to the natural fertility of the land. Tho question 
in selecting lands is not what may be done by manure, but where tho 
natural oil will do without it. I have already said that lands have been 
planted in their natural state that would not even grow tho plant, and 
that almost without cultivating I have known land yielding 5,000 nuts per 
acre. In the one case a now' soil would have to be macle, and enriched 
with all the elements necessary to the coconut, before reaching the point 
of the fertility from which the other starts. As to the making of a soil,, 
let it be remembered that 135 cubic yards of material will only raise the 
surfaeo of an acre of land one inch, so that blending the old and new 
material into a soil six inches doep would require above 400 cubic yards of 
the latter. The cost -will be calculated from the local price of labour and 
the distance from which the material had to be brought, but the cost 
ivould be something pretty' considerable under the most favourable sot of 
circumstances, and a mistake as to the value of tho material appliod would 
render the whole of no avail. It may be safely asserted that the mixture 
of two poor soils will not make a rich one, but they may often make an 
improveable ono, while neither of them is so separately. Heavy clay laid 
on sand or gravel will only improve the constitution of the soil so far as 
to render roanuro applied to it more effective and more lasting in its 
effects. Even if the mixing of materials to form a soil were proved to 
form a fertile one, and the operation a paying investment, we of this 
generation have nothing to do with it in the formation of new properties, 
whatever we may do in she improvement of the old. Let us seek out first 
class lands now, such as nature has constituted suitably without our aid, 
and leave our great-grandsons to make the most of the second and third 
class, when freo governments and free trade have doubled the population 
of tho civilized world and quadrupled its purchasing power. 

The great drawback to coconuts as an investment is the long period 
that must of necessity elapse before any return is obtained. During ten 
years money is alway's going out and nothing coming in, so that when a 
property does begin to pay, it has not only' to yield tho usual profits of 
capital but bridge up a long leeway. To obviate this drawback, native 
proprietors are m the habit of exhausting the land by secondary cultiva- 
tion while the coconut plants are young, and this is continued as long as 
anything can be obtained in return tor the necessary labour. The disciples 
of Liebig need not to be informed that this custom would be more honoured 
in the breach than in the observance, The natives, however, cannot 
understand any connection between the failure of the coconuts and tho 
crops of grain, rc-ts or fruits that they have taken off the land. Tho 
enlightened cultivator chooses land that when his trees bear will yiold 
him 3,000 nuts at the very least per acre annually. He makes up liis mind 
to an ’expenditure of from £12 to £16 per acre, before ho con obtain a single 
penny of return, and he resolves to return to the soil a full equivalent for 
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every ounce of produce ho removes from it. Those plans carried out in 
in their integrity will ensure an annual rent of £0 per acre for a period 
not less than half acentuiy. On tbo other hand if a man becomes involved 
in the cultivation of inferior land, he may have to struggle through life to 
make a living out of it ; if the cost has boon miscalculated the property 
may ho brought into difficulties not to bo surmounted ; or, if ho should 
loso his confidence in the undertalring, he may sacrifice all his labour, to 
the making of the fortune of some one, whose pluck is backed by ready 
money. 

BY A WESTERN PROVINCE PLANTER 
(From the Overland Ceylon Observer, JIny 30th, 180-2.) 

When land is once purchased with a viow to cultivation, tho owner 
need speculate no further: when ho has made his selection, skilfully, ho 
will have nothing to regret in tho futuro. I havo already intimated my 
opinion, that any ono wishing to purchase coconut land may. if ho will take 
the propor moans, securo what is suitotl to the purpose, nnd if it turns out 
otherwise he will have no one but himself to blame. 

Though an allotment of land may have a general character, it is perhaps 
impossible in any part of Ceylon to find 10 acres together of uniform quality; 
a wiso man will, therefore, give the closest observation and tho deepest ro- 
flectionj ho is capablo of, to the appropriation of tbo land, before he puts 
a plant in it. He will mark off tho portions to be left unplanted for tho 
present, and aftor clearing tho part he proposos to cultivate, ho will 
solect only tho finest pieces for coconuts, loaving aside tho inforior 
quality for pasture, It has always appeared to mo onp of tho greatest 
errors of our early planters, that they have generally planted up tho 
wholo of their available land with coconuts and left no resourco for futuro 
improvement; yet there is no truth hotter established than that manure 
will, whon applied in sufficient quantity, double nnd ovon quadruple tho 
natural produce of tho land, and it is well known too, that the samo 
manure which will double the fruit of a heavy bearing tree, will have 
comparatively little offect on a barren ono. What good will it do mo, 
howover, to know that I may increase the produce of nn aero from J.oOO to 
0,000 by tho use of manure, when 1 have no manure to uso. 

Let us take tho case hypothetically : say I havo 50U acres of land, 
which it is my wish to make tho best of ns a coconut field, say that my 
reasonable prospect from this land, when it comes into full-hearing, 
is 1,000,000 nuts por annum, if I plant it all up ; hut if I havo n full 
command of manure, lean tnko 2 , 000 , 000 . I know, however, thnt if I plant 
my land right through I havo no mcniiB left of manufacturing enough 
manure to cause any increase on tho permanent produce. On a detailed 
examination of my land I find that loo acres is of a quality to yield 
naturally from 3,000 to t,o0o nuts per acre, thnt 200 will give an averuge 
of 2,500’and tho remaining 250 acres, tho natural produce of which will 
1m 725, OOP. I clear tho remaining 250 acres and nmko a cattle run, on 
which I can koop 170 fiend of cattle. This will enable me to commence 
manuring from the vory first, to forco forward tho lagging plants, and to 
bring tho whole into boaring two years earlier than if left to nature. 
Instead of straggling into hearing during n period of from 10 to 15 years, 
my trees will come into full-fruit simultaneously over fho field, and with 
my means of manuring I will have every acre’ wrought up to nn annual 
yield of 4,000 nuts in tho 12th year; the same system continued will bring 
it up to < 1,000 by the 2 - ' t h voar. nor will the improvement cease even 
then, for evorv particle of fertilizing matter brought into my land is a 
permanent gam. while I remove none of its products hut the oil. 

Chemists tell us that the elemental constituents of coconut oil are 
carbon, hydrogen nnd oxygen; anil vegetable physiologists tell us that 
growing plants decompose water ami atmospheric air to obtain their 
supplies of those elements. As the supply, therefore, is inexhaustible, 
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removal of coconut oil in any quantity does not tend to impoverish the 
soil. Lot me rostore to iny land the loaves, husks, shells and poonac, in 
some shape or other, and keep it up to the tamo degree of fertility for ever, 
while all that I introduce from beyond its own boundary, addB to its 
fertility, either in furnishing direct food to the plant, or 'improving the 
texture of the soil. 

Though I believe in the soundness of the above views, I would not 
have it understood that I have seen them brought to the practical test. 
It would take an average life-time of earnest perseverance in one un- 
changing purpose to place them among ascertained facts, but several 
years study of the character and habits of the plant has fixed an idea that 
was floating about in my mind long before I had any practical experience 
of this cultivation. If I should live to cany through certain experiments 
I have now in hand, I will he able to throw a steadier light on the subject. 

Maxaoemf.nt of Cattle.— There was a breeding stock of cattle placed 
on a coconut estate when the trees were eight years old : the number at 
first was under 40 head, but by the twelfth year they had bred up to 401 
head. Dining the subsequent eight 3 'enrs thero was an average of 30 
calves produced annually, there were none sold and none draughted off 
into the working stock, but the number never rose above 160 nor fell 
below 130. They had bred up to the limit of their food and the deaths of 
necessity balanced the births ; about 75 per cent were calves within the 
first fortnight and the remainder the old and feeble. About the middle of 
the 20th year the number of stock was 145 head bearing the aggregate 
locil value of £130. In the course of the 21 st rear, 50 head were sold for 
£60 and at the end of it 115 head remained of the aggregate local value of 
£150. The only object in keeping cattle in this case was the manufacture 
of manure, as it is on all estates whore the numbor kept is greater than these 
necessary to do the draught work on the place : but there was a false prin- 
ciple acted on throughout, namely: — “The more cattle the more manure.” 
This is only false relatively, for it is true of ftock so long ns is kept in 
full-feed, vigorous health, but it is false when we put tbreo animals 
to pick up a livelihood wherethere is only food for two healthy individuals.* 
The above facts show that while £30 per annum might have been added 
to the proceeds of the estate by the sale of cattle that was thrown 
away in a baseless endeavour and a futile one to get more manure than 
the produce of the Innd would yield. The result of a change of system 
was that a greater bulk of manure as well as a better quality was produced 
from the reduced number of cattle, than had ever been made on tho 
property in a like period before, and from its superior quality it produced 
more effects on the coconuts where it was supplied. 

The first object then is to regulate the number of the stock in strict 
accordance with the means of feeding it. The experience of centuries has 
put a proverb in the mouths of the graziers of the South-West of Scotland, 
“under-stocked land may pay, but over stocked never will ’— and the faot 
is as much a fact in Ceylon as in Scotlaud. Let us proceed on sound 
principles and we will always come out of our enterprises at the right end. 
Our experience may not extend everywhere, but let us creep before we 
attempt walking. A neighbour of mine, the manager of a coffee ostato, 
had planted his ravines with Mauritius grass. It soon grew far beyond 
the consumption of his single milk cow, andhe gave £75 for forty-five head 
of coast bullocks. In six weeks there was scarce a green blade left; 
in three months forty head of cattle had died. In three mouths more the 

f rass had once more passed beyoud its bounds, and a fresh stock of forty 
ead was purchased ; in nine months the whole stock was reduced to 
fifteen head which it should never hnve exceeded. I had another 

* “Hullo!” said oue Yankee farmer to another, “what are you fencing that land 
for? A cow would starve on 40 acres of it,” — “ Ves, I know that, and so I am fencing 
it to keep the cattle out. — Compiler, 
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neighbour I lived beside for ten yenrs, who had the menus of feediD" 
thirty head of cattle, but he regularly during all that time purchased 
whenever he could get them cheap, aud for anything I know continues 
tho same to this day. On tho other hand I havo known a brooding stock 
of entt-lo kopt for seven years without a single death among it and I 
have known one instance and one only in Coylon of cattle feeding being 
inado directly profitable. Tho process was to purchase lean but healthy 
animals, stall feed them for three months and then sell thorn to tho 
butcher. This systom is peculiarly suited to coffee estates whero the 
means of feeding is confined to Mauritius grass in the ravines ; but a 
breeding stock is most suitablo to natural grasses provided tho number 
be kopt strictly within the amount of food tlmt tho land produces. Tho 
most that can be oxpeeted of such a stock is that tho rales will cover tho 
outlay connected with it, and the draught stock bo kept up from the brood- 
ing stock instead of by- purchase. 

The first means of preserving a cattle stock in health is full feeding. 
Epidemic diseases almost always originate among tho weak and half starved, 
mid though it may roach tho healthy and well fed by contact, it is less 
fatal and spreads less rapidly among these. At one tiruo there was almost 
an annual murrain among tho draught bullocks on the Colombo and Kandy 
road that swept thorn off in hundreds. For the last seven years such a 
thing as murrain has scarcely’ been heard of on tho roads, whilo thousands 
wero taken off in the villagos. The cause of this is ovidont, tho largo 
strong coast bullock has superseded tho small native broed on tho roads — 
the formor represents from tlireo to six times tho capital invested in the 
lnttor ; tho former are trainod from their calfhood to ary strong food ; tho 
latter refuse everything hut green food and prefer picking it up for thoin- 
selvos. Fresh grass nlono does not communicato tho Btnminn to stand hard 
work oven when it can ho had in abundance, so wot weathor and heavy 
roads fit them for disoaso. On the other hand when food is scarce, an 
insufficient supply is oqunlly productive of the conditions that induce 
disease. Tho ownor of a coast bullock cannot afford to starve him, ns ho 
costs from £o to £12, and immediately falls off in condition and in strength 
unless ho getB dry straw, poonac and koilu, and is regularly rubbed down 
and washod and in fact treated wi'h as much care ns a valuable horse. 
Tho eattlo now generally employed on tho roads aro lino strong well- 
fed and well-tendod animals, some of them within my knowJodgo costing 
£2o por pair; aud whilo this is thocaso the occurence of a serious murrain 
on tho roads is among tho least probable ol possible contingencies. 

Besides being full fed a breeding stock should he dry housed : they 
want protection from hoavy rains, chilling night dews and the midday sun. 
Tho working stock should ho well and strongly fed at whatever cost. 
Paddy-straw, if to he obtained, is the best when .supplemented with ns 
much poonac ns they can cousume. If paddy-straw is not to he had. guinea 
grass liny must Ijo provided grown out of the coconut field, if there is any 
spare land, if not as may; for that or an equivalent must he had in propor- 
tion to the demand. AVhero poonac is produced on the estate the young 
eattlo should bo taught to eat it from the first. A handful of salt thrown 
into tho trough or tub will generally he sulllcient inducement.; it is often 
much harder to break a young bullock to a new kind of food than to the 
yoke when an early beginning lias not been made. The working stock 
should bo rubbed down daily with dry straw or a coarse cloth and well 
washed at least once n week. 

If there is both a breeding and working stock kept, the oldest of the 
latter should be sold off as young ones grow up to supply their place— the 
best ago to sell at is seven years, because the animal is then in his prime 
and has still a great deal of work in him If well eared for. A working stoek 
of 10 head will be kept up by breaking in 10 throc-ycar-old every year 
and selling ten seven-years-old. 
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Management oe the Cattle Manure.— E very one believes in cattle 
manure ; we have our hypotheses respecting other fertilizers, but for this 
■we have proof positive. Not a coconut planter in Ceylon but will readily 
own that if he could create a supply of this article erjual to his wants, he 
would no nioro complain of obstinately barren trees and generally small 
crops. He would go on rejoicing and, like PitblicoJa, double his produce 
every year. The supply .is however in overy case limited by natnral 
barriers, and the most skilled can do no more than turn to the best account 
so much of it as his circumstances furnish him with, after he has mado 
the most of them. 

The food eaton by cattle contains most of the elements of vegetation 
if not all, and in the process of digestion there is withdrawn by assimila- 
tion, carbon, hydrogen and oxygen with small portions of the salts and 
phosphates; but there is added bile, pancreatic juice, mucus, and other 
animal matters to the dung, while the nrino is said to contain no less than 
21 ingredients, many of which are .the bases 'of acids, all are soluble in 
water and all are direct food for growing plants. Turned into tho ground 
fresh, there is no doubt that the dung and nrine of cattle will produce a 
great and immediate effect on the plants, with tho roots of which it is 
brought in contact, but this is only a bettor mode of applying it than 
letting it accumulate in a dry cattle shed without litter till it is a foot 
thick and trodden as hard as a brick, or throwing it out in a heap to roast 
in the son several months. We should, however, avail ourselves, to the 
utmost of our means, of the property of cattle manure through which it 
reduces by fermentation ten times its own bulk of fresh grass or succulent 
weeds, five times its own bulk of dried litter or leaves, twice its bulk of. 
inert rotten wood and three times its bulk of fresh peat. Every coconut 
estate will afford a greater or less supply of annunl weeds : in most 
neighbourhoods there are swamps that grow coarse grass or fern, some 
will have the command of rotten wood and somo of a peat bog ; but in tho 
absence of all those resources any one may fall back on the leaflets of the 
coconut tree itself— anything is better than to lose the advantage of 
that property of the manure by which it fits an inert and otherwise useless 
substance for tho food of plants. 

I have tinder my charge a coconut estate of 300 acres of age and 
to be in full bearing, but its annunl bearing is only 350,000 nuts or 
1,100 per acre, Publicola would say that the avowal is not creditable 
to me, and it would certainly be true if my incumbency extended 
over a sufficient time to produce an effect ; but how much can be done in 
twelve months when a new comer has to study his resources and tho 
existing system of management before he can take action in applying tho 
one or superseding the other ? The resources that had for twenty years 
been utterly neglected wore a cinnamon garden of nearly 500 acres that 
in tho state in which it was kept would have supplied little enough for 
500 head of cattle, and nearly 100 acres of swamps and low jungles, some 
parts of which might be made grazing land, others would supply litter 
and the very worst would furnish mud and clay to improve the texture 
of poor sands. Bat roads had to be opened before any of those resources 
were available, the system of internal cheap and inefficient management 
had to be changed, and more money had to be expended in every direction. 
A manager of less than twenty years’ stnnding can tell that a large and 
sudden increase of expenditure is not the direct road to the hearts of 
nonprofessional agents and proprietors, thorofore a liberal system of 
expenditure should be made to come on them like old age, till a return 
for it begins to come in when a bolder policy may be adopted. My object 
then was in the first place to increase my bulk of manure and apply it in 
the manner that appeared to me most effective ; as soon as my plants 
were matured I brought six single bullock cart loads of grass and weeds 
from the cinnamon field daily and put them into the cattle sheds. At' 
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the end of three mouths there was about two feet deep of manure 
accumulated; the cattle were removed to another shed and the mass 
watered, if it appeared to dry, for the process of fermentation, and after 
lying for another month it was removed to the Held — a single bullock, 
cart load laid in the centre between four trees, spread equally over tho 
surfaco aud dug in. In this way I now, with 80 head of cattle, manure one 
acre every week. The cattle are almost entirely fed on tho coconut field, 
and the cost per acre including tendence of cattle, collecting and tran- 
sporting litter, putting out the manure and digging the land, is as near as 
can. be calculated 25s. 

I am not prepared to assert that this is tho very best manner 
of making and applying mnnure, but in tho present stale of my know- 
ledge I know of nothing better. I wed my mind however to no theory ; 
my own experience and hints from other sources may change my practice, 
hut in tho meantime 1 recommend it to others, such as it is, as a great 
advance on certain more slovenly aud wasteful systems thntaro in 
common use. 

It appears to me that spreading the manure and digging it in, 
is done on a sounder principle than that of placing it ill a circular 
trench round each tree. Tho roots extend through all tho soil, so 
that whenever manure is put they immediately como in contact with 
it and throw out fresh ramifications into it. Those fresh roots not 
only absorb the food furnished by tho tnamiro in the courso of its 
decomposition, but they forage about in the surrounding soil and so imbibe 
soluble matters other than what has been put indirectly in the manuro. 
If tho manuro is confined to a small space, there is no general stimulation 
of tho roots ; the grass is soon penetrated in all directions with fresh 
white pointed suckers, but they do not extend more than a few in- 
dies into the surrounding soil, while everywhere else tho old roots 
Jiavo a dry inactive appearance. It is not improbable that the chemical 
action of manuro on the soil with which it is brought into contact in 
sonic eases, renders some elements soluble that, were not so before. 
AVcrc it not so tho same quantity and the quality of manure would produce 
an equal efieet in all soils, but every one knows that this is not the case, 
hut that efieet is different with texture and composition in tho soil. A 
light permeable soil, however poor in its original diameter, always 
gives a better return for any amoiiDt of manuro put into it than a 
heavy compact one. 


GERMINATION OF COCONUTS- 


Coconut cultivators in Ceylon will Iju interested in the following 
accounts of experiments i n tho Madras Farm : — Attention haring boon 
rccontly directed, in sovornl scientific journals, to the possibility of liasten- 
ii g tho germination of lmrd hurked seeds, by stooping them in solutions of 
different Fults and acids, especially in solutions of sulphuric acid, an 
experiment was made to test whether tile- germination of coconuts could 
thus bo hastened. For tho experiment icn frorii coconuts were taken, and 
they wore treated ns follows:— 

Experiment. 

2vo. (. — Two nuts, steeped m water. 

.. ,, .. with [\ C. of sulphuric acid. 

„ it. — ,, ,. with Jo I*. C. of 

,, -i. — ,. with 15 I*. It of ,. 

.. 5. — ., not steeped. 

The nuts wero kept in tho water, ami solutions, for five days. On the 1st 
of December last, the whole of the nuts were planted in a piece ef suitable 
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soil The soil was watered when necessary. On the 12th of March one of 
thejiuts sent up a vigorous shoot, hut the others having failed to send up 
shoots, they were all dug up ou the 31st of March, when they were found 
m tho condition stated below : — 

Experiment. 

No. ] . — Both nuts had germinated well, and produced vigorous shoots. 

,, 2. — One nut had germinated, the other was rotten. 

,, 3. — Neither ofthe nuts had germinated, but both wereingood order. 

,i 4. — One of the nuts was just commencing to germinate, both wero 
in good order. 

,, 5. — Oue of the nuts was just commencing to germinate, bothe were 
in good order. 

As far ae can be judged from this single experiment, steeping in acid 
solutions seems to retard rather than to facilitate the germination of 
coconuts, while steeping in pure water hastens germination. The subject 
will, however, receive further attention, and other experiments will be 
instituted. — Tropical Agriculturist. 


BATTICALOA TAMIL LABOUR, &c. 


To the Editor Ccglon “Times.” 

Sin, — In my letters dated November 22nd and November 26th, 1906, I 
gavo tho following figures as the cost of sundry works on my estate 
in Batticaloa : — 


Picking or gathering per 1,000 nuts : 
Season 1903-1001 
„ 1901-1905 


14.55 cents per 1,000 


26-45 


JJ 


Making copra : 

Season 1903-1904 
„ 1904-1905 

Check-roll average for September 
„ ,, October 

Cost of opening and filling in manure 


43'82 cents per candy 
47-02 

per cooly. 
21-86 cents 


22-54 


» 


beds — B.1‘25 per 100. 


To these figures I absolutely adhore, and I now have tho pleasure to 
enclose the Juno accounts of the estate for your private information, from 
which you will bo able to check the above items. I also beg to hand you 
the September and October accounts. The books of tho estate and tho 
check-roll are equally at your disposal in case you would wish to further 
verify the figures. Prom the September and October accounts the check-roll 
average may be worked out, and nlso the cost of making and covering the 
manure beds round the palms for artificial manure. I am inclined to think 
that the cost of this work is the same for cattle manure, as I believe equally 
large beds are cut in both cases. As it happens, green stuff has been 
applied with the artificial manure this year. I shall, however, have much 
pleasure in making certain as to size and cost of the beds used for artificial 
and cattle manure, and in forwarding you the figures if necessary. 


In reply to Mr. Lienard's questions — 

(1) I certainly do not include such extraordinary’ and wonderful items 
as “interest on the cost of elephants, stores, carts, repairs, depreciation, 
etc,” in tho figures given for picking or gathering. Our two elephants, 
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which are used for all transport work, in addition to tho cartage of nuts 
from the Sold to the copra yard, hare a separate item 'in the accounts 
to themselves. 

(2) Women and children are rarely employed, and then only for 
watering supplies, or other light work. 

(3) Tho cost of “picking” is for the coolies employed in “picking” 
or “gathering" tiie nuts. These coolies do not roceive extra wages in 
the shape of coconuts. 

Most of the work is now, I understand, done on contract. 

For September 5GJ coolies, costing Rl-2‘35 according to the usual 
check-roll average rating, picked 71,03} nuts. This is roughly equivalent 
to one cooly por 1,255 nuts, or 17'40 cents per 1,000 mils! 

I should not judge that the thatchiug of the estate store would bo 
a legitimate charge against "making copra,” but one lives and learns. 

It is owing; to tho cheapness of tho cooly wage in the Batticaloa dis- 
trict, combined with the uuusiail intelligence and initiative of the Tamil 
and Moor inhabitants of tho Eastern Province, that this side of the Island 
forms such an excellent recruiting ground for labour. 

"Tho extensive irrigation works absorb a largo amount of local labour,” 
to quote Mr. Lionard, Monoragalla likewise is now largely indenting on 
the same supply, and, as in both cases higher wages are paid than aro 
possible on tho coconut estates of tho districts, there jb naturally a 
tendency for tho lattor to suffer, especially if thoy are Bitnatod awny from 
tho thickly-populated centres. 

Tho lute of wages mentioned for Monoragalla is correct but it is 
interesting to note that tho Batticaloa Tamil, though ho conies souio 50 
to 60 miles to Monoragalla, is paid tho same rate for uioBt contract works, 
such ns holing, otc., ns tho Sinhalese residonl in the district, in villages 
within a few miles of tho estates. 

The Batticaloa Tamil or Moor is acclimatised to the country, and 
us a consequonco doos not sutler from fover to any appreciable extout. 
He turns out regularly to work, is distinctly superior in intelligence to 
tlis ordinary' Coast Tamil, and, like the Jatfnn Tamil, may lie called tho 
i* Chinaman ” of Ceylon. 

Tho coolies are non- being employed at “ tapping,” and I am informed 
by a gentleman, who is certainly in tho best passible position to judge, 
that m his opinion thoy- will prove themselves " invaluable at this work.” 
— 1 am, Arc., 


HENRY M. ALLEYN. 
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DISEASES OF THE COCONUT PALM. 


COCONUT LEAF DISCOLARATION (AND ALLEGED 
DISEASE) IN CEYLON. 

Kandy, April, 20tb, 1S89. 

I be" to report that I visited Veyangoda on the 27th March, spending 
part of the 27th and 28th inquiring into the subject of the ‘disease’ 
affecting the coconut palm. In cortain areas in Veyangoda I observed 
that the trees wore in a very backward condition — looking sickly and 
parched. I brought away with me leaves from affected fronds^ and exam- 
ined the discoloured portions of these leaves under the microscope at 
the School of Agriculture. [This instrument was neither complete in 
its fittings, nor powerful enough for the examination of minute fnngi.] 
I was however, able to discover a parasitic fungus in the specimens 
I brought away with me. 

I had hoped to be allowed sufficient time to carry on my enquiiy 
into the subject more thoroughly than I have done, using what intervals 
of time I had to spare, and availing myself of extraneous aid offered 
me in the matter of getting at better microscopic appliances. 

I havo, however, been able to visit districts where coconuts are 
cultivated both far from, and uear to, the coast, and to note the different 
modes of cultivation and treatment of the soil adopted in the various 
plantations ; and I have no hesitation in faying that thorough culti- 
vation is the surest way of combatting the evil. Where the trees 
have been helped to maintain their vigour the affection was at a mini- 
mum, and in places where I would have exported to see the trees 
badly affected, but whereas thorough cultivation as one would have 
expected to find in the best agricultural districts in England, was 
adopted, there was hardly any indication of the ‘disease’ to be noticed. 
In areas where the attack was at its worst the soil was generally 
not in a condition favourable to luxuriant growth. A favourable chemical 
condition of soil is corrolative to a good mechanical condition pro- 
duced by working, liming, draining, &c. Thorough, deep cultivation 
must be adopted in soils inclined at all to be heavy — even at the 
risk of temporary loss, followed by liming — and if necessary — manuring. 
Deep draining is especially necossary for heavy soils. No one who has 
seen these operations carried out under necessary conditions, and seen 
their results, can doubt their efficacy in preventing those conditions in 
the crops grown which favour attack from fungoid ana insect pests. 

Now in enquiring into the cause of a weakly growth, I would enquire 
first, whether good “seed,” from a healthy and well-developed stock was 
used, whether the planting was properly done, and whether the crop has 
been well treated. It is difficult in the case of a perennial like the 
coconut, to get at the remote antecedents of tho plant, but to anyone 
coming fcom a country where the art of agriculture is practised to perfec- 
tion, the ldggardly treatment of the soil, and especially coconut soil, in tho 
generality, is most striking. Where the advantages of a fallow or a rota- 
tion are shut out, it behoves cultivators of coconuts to use every artificial 
means of maintaining tho fertility of the soil. As exceptions, I have seen 
coconut estates under a very perfect system of cultivation, and • as I 
mentioned before, they showed no indication of suffering from ‘disease’ — 
the plantations were, moreover, on a comparatively stiff soil, and at a 
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distance from the sea. I cannot agree that salt, and salt only, is necessary 
to raise the affected coconut tree to a healthy state, but I do not mean to 
underrate the valno of salt in coconut cultivation ; and I may hero state 
that a supply of salt under easier conditions, but with what precautions 
may be thought proper to preclude it from being used for culinary 
purposes, is a great desideratum. But it must bo remembered tlmt tho 
uso of manures must follow cultivation of tbe soil: and in heavy soils, 
without thorough deep draining, tho advantages of manuring aro nullified. 
Then all thoso operations so necessary to a soil centinuailv growing the 
same crop, must ho regalarly and systematically carried out, not in 
patch-work style. No experiment is required to prove their noeessit 3 \ 
Resufts must ho waited for ; it will take time undor tho effects of previous 
ill-treatment. 

An outlay of capital is, of course, necessary, but tho increased returns, 
and the resultant vigour of the tree — enabling it to wit stand attack, will 
more than ropay this outlay- 

C. DniKiinnr;. 


SUPPLEMENTARY REPORT. 

In sending out this Supplementary Report of tho Coconut Leaf Disease 
quostion, I need not apologise for tho dolav in its appearance, for thoso 
who understand the nature of such an enquiry 'rill admit that it must bo 
basod oil close observation, and entail time sufficient for examination of 
leavos and of soil, for watching phenomena as they occur in time, for 
observing tho offect of changes of climate and temperature, for enquiring 
into tho history and progress of the plantation’, and gathering a vast 
amount of information regarding various estnlcs, 1 Jiavo sppnt much lime 
in this, but no more than was necessary to enable me to come to tlio 
conclusions I liavo arrived at. During' the past nine months I have, 
through the courtesy of estato proprietors and lessees, been enabled to 
visit a number of estates with tho object of making observations, and of 
gathering information which they were onlj- too ready to give me. I tnko 
this opportunity of recording my gratitude for the help they afforded me 
in this way. 

But porhaps I owo an apology to tunny who will rend this report for 
ontoring too minutely- into tho chemical aspect of soil cultivation and 
plant-growth. Many aro porfoctly conversant with tho facts. 

Sinco my first report, howover, questions in this connection have arisen 
in the columns of the daily press, and discussions have been carried on 
on agricultural chemical subjects, involving points that wore scarce! v fairlv 
stated. I had nnithor tile time nor tho inclination to take part i’ll these 
discussions, but at tho tamo time, fooling it my dutv to in some way help 
towards tho clearing up of some of the points that h ive arisen. I take the 
opportunity of expressing my views, in this report, for, ns a matter of fact, 
tho questions at issue, are closely connected with tho subject of the proper 
cultivation of coconuts. ’ 1 

I have endeavoured to summarise the discussion ns much as possible, 
and at the same time to note the weighlv opinions of men who have had 
long experience in coconut cultivation : and the conclusions I have arrived 
at are, ns 1 hope to show, ill accordance with the ideas of both practical 
and scientific men of repute. 

Public attention wan first drawn to coconuf-lc if disease in C >vlmi in 
a letter from the Voyr.ngoda correspond. nt to tin- •• Examiner'’ in ij- issue 
of the ."1st January, 'l.sSsi, when it was thus dcM-ribed ■' Jt (i),,. dis'-.-iMq 
is first observable ns orange-coloured spots on the leaves. No fungoid 
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f rowth is observable by the naked eye, only the discoloration of the leaf. 

.s time wears on the orange-coloured spots dry up and are of the colour of 
withered leaves. Some fronds are so severely affected as to die off, and in 
these an ashy substance very like fungus is observable by the naked 63 - 6 .” 
Specimens of leaves with the disease were forwarded to Dr. Trimen, 
Director of the Peradeniya Gardens, who, after a cursory examination, gave 
it as Iris opinion that “their appearance suggests a failure of propor 
nutrition;” he would “look to the roots and the soil for the cause. “I 
cannot but think,” said Dr. TrimeD; “that these (plants) are being grown 
under some uncongenial conditions. . “one requires to know the 
history and surroundings of the plants themselves and watch their progress 
for some time.” The Vovnngoda correspondent writing of this opinion of 
Dr. Trimen makes the following statement : — “I 11 support of the theory of 
innutrition there is the fact that the severety-affeetea plants are invariably 
the weakly ones ; per contra all the weakly plants are not affected.” The 
former statement is an important one, and the conclusions to be drawn 
from it are in no way affected by the latter. I hold, and I trust I shall 
make it clear further on, that it is the fact of a tree being insufficiently 
nourished that brings it under the influence of those agents, the effect of 
whose work is seen in coconut-loaf disease. 

In an article on “ Salt in coconut cultivation ” published in the 
“ Examiner” of February 21 st, 1880, the theory put forward by the writer 
“B” is that trees are possibly suffering from the absence m the soil of 
salt, or from its presence in too small quantities. This I consider very 
improbable in an island of the extent of Ce 3 don, which moreover comes 
under tho influence of monsoon winds. Again, there is tho fact that a 
good many trees were affected and badly affected “by coconut-leaf 
disease " on tho soa-borde. Quite lately the same writer made tho state- 
ment that tho application of salt to badly-attacked trees resulted in rfo 
beneficial effect, in fact that it aggravated the attack. 

In the “Examiner” of tho 22 nd February, 1889, tho Vcynngoda corre- 
spondent gives the opinion of “ perhaps the most intelligent and practical 
planter engaged in the cultivation of coconuts” to the offect that trees aro 
suffering from an insect attack, that the juices of the trees are weakened 
and diseased by want of nutrition, and that inutrition is due to the hard 
and impervious nature of the soil at Yeyangoda (where the attack is 
prevalent in its worst form). This opinion is, in the “ Examiner” of March 
5th, 1889, said to he that of Mr. William Jardino of Golua Pokuna estate, 
Kadirana. 

Of the salt theory propounded by “ B.,” Dr. Trimen says : — “ I scarcely 
think that the mal-nutrition of your trees — to which I attribute the dead 
spots in the leaves— is due to want of salt in the soil; unless indeed the 
land where they grow is quito abnormally wanting in this almost invari- 
able constituent ... I should rather look to the physical properties 
of the soil, and especially the drainage. That the mortified spots maybe 
set going in the first instance by the punctures of a minute hug is by no 
means improbable. So far as I have seen, I am not disposed to consider 
theso spots a very alarming phenomenon. They are pretty frequently to be 
seen on all palms if not in quite a healthy condition, and I quite expect 
that under a more liberal treatment they will cease to appear. 

“ W. J.” recommended the following treatment to raise the conditions 
of the trees so as to cope with the disease : — (‘Stiff and clay lands should be 
broken and turned over in clods to a dopth of fully eighteen inches by 
means of strong steel-bladed picks, afterwards treated with 30 or 40 bushels 
of freshly-slaked coral lime to the acre scattered broad-cast and allowed to 
he washed in by the rains. The clod would permit of free aeration, and 
all the rain would be absorbed and percolate through tho soil, instead of ns 
at present, more than one-half being lost owing to the impervious condition. 
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of the soil.’’ I cannot paBS over this recommendation without n word of 
support. The niggardly treatment which coconut land generally gets, as to 
the working up ot the soil, cannot hut tel] disadvantageous!}’ on the crop. 
No amount of “trenching,” as I huvo seen it dono on some estates, will 
compensate for this neglect. This thorough working up of the soil, while 
it has all the advantages of draining. Rt tho same time facilitates tho 
preparation of plant food. The soil will thon be ablo to draw its moisture 
both from above and below. The suitability of thorough drainage for 
coconut cultivation has beon qnostioned.* It is against tho principles of 
agricultural chemistry that a tree whoso rootB rest on a water-logged 
strata should thriro for long. The sickly appearance of trees growing 
under such conditions is quite a common and familiar sight. It is absurd 
to point to a solitary apparent exception to this rule, and, clinging to it, 
lose sight of facts founded on labonous scientific research. This modo of 
argument, characteristic of a warped judgment, is most unsatisfactory to 
moet. Water may be presented to tho roots to any extent, hut tho necessary 
condition is that it should not he stationary. On the soa-shoro we 
see tho roots of the coconut palms continually bathed with wator, but tho 
texture of the soil is such as admits of its ready percolation. Thorough 
draining not only relieves a soil of excess of water, but paradoxical aa it 
may at first appear, it greatly mitigates tho effects of dry weather ; when 
soil is drenched with water, and dried by evaporation, it becomoB hard, 
especially if it he of a clayey nature. Land that is dried hy drainage 
is absorptive and retentive of inoisturo dropped hy dows and acquired from 
tho atmosphoro ; whilo tho soil deeponed hy drainage or deep cultivation 
permits the crop to put forth stronger and healthier roots, and thus 
necomos secured against drought. The most successful ostates I have 
looked over have received tho treatment which soenros such results. J 
observe that within tho Inst year tho thorough working up of tho soil 
is being adopted more generally, but the benefits to the tree to bo expected 
in this case will have to bo waited for. This modo of treatment must ho 
considered a matter of routiuo at such intervals as may he thought 
ndvisablo. 

It is no argument to say that because tho necessity for such 
cultivation has apparently not. been recognised hitherto therefore it 
cannot ho recognised now. lit America, once on a time, corn grew and 
gave largo yields yenr after year with littlo attention and care, hut 
tho time came when this manner of cultivation was no longer admissible, 
for whatever tho crops cultivated, it is plain that continued cropping 
without proper cultivation and tho uso of manures must ultimately 
bring ns to a time when tlic crops grown will no longer pay tho 
the cost of cultivation. 

As I mentioned in my first report, there is sonic considerable dillilculty 
in getting at tho history of tho various plantations, affected and un- 
affected, but during tho time that has elapsed since I wrote, I have 
been able to gather a good deal of information of this nature, in most 
eases from those who had a personal knowledge of the facts. I do not 
intend to mention the names of any ostates or even indirectly jndicato 
their situation, for I do not consider it fair (being convinced of tho 
predisposing causes of the disease) to make disclosures regarding the 
history of any private property in a public report. I am throughly satisfied 
lu my own mind that where I have seen the disease in its worst form, there 
was always an antecedent of had treatment, whether from sheer neglect 

* In (tie ’•Examiner” of Sept. Kith. IKS*, the Veynngodn correspond- 
ent says, t lint having occasion to drain deeply a 'bit of rich clnyev 
lnnd on which coconuts did not make t lie growth t lint, one can reji>-0!!3blv 
expecl of them, more especially as that particular pateli hid received 
very generous treatment, lie wn-,’ surprised to find very little root, growth, 
a marked ah-encc of feeding roots nn 1 1110-t of the" roots rottem Tills 
was an opportune bit’ of experience. 

E j 
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from motives of economy, from the use of had seed-nnts and careless 
planting; or, on the other hand there were natnral disadvantages. For 
while a soil can be made fertile by mnch mechanical labour and the 
addition of such substances as it is deficient in, if this cannot be done 
except at a cost as great as, or greater than, that for which fertile soils 
can be procured, the soil may be regarded as practically worthless. I 
have during my observations seen soils that illustrate all these conditions 
either singly or in combination. 

The circumstance that the mechanical condition of the soil, whore 
the trees show the attack, is favourable, is not sufficient for healthy 
growth. It may ocecur that though the mechanical condition is not of 
the best, there may be present in the soil a sufficiency of soluble plant 
food for a certain period ; but, on the other hand, though the mechanical 
condition may be of the most favourable nature, it is quite possible that 
most of the mineral constituents may be of the most insoluble kind, or 
of a perfectly useless nature — the necessary mineral ingredients of plant 
food being absent, such results depend on the origin and history of a 
soil — not only on its derivation from particular rocks, but its modifica- 
tion by the natural agents, chemical, mechanical, and animal. If it can 
be proved that the chemical condition of a soil is faulty, that it lacks 
or is deficient in one or more of the elements of plant food, while the 
growth on it is healthy and vigorous, then can it be said that the 
principles of agricultural chemistry are unsound ; while the same 
conclusion may be reasonably come to, if while both the chemical and 
mechanical conditions of the soil are favourable, the growth is weakly 
and unhealthy— of course assuming that the selection and planting of 
seed nuts were well done. 

The existence of isolated areas of unhealthy growth must bo accounted 
for as being caused either by unfavourable chemical conditions, or by 
peculiarly uncongenial mechanical conditions of soil, possibly by an 
unsatisfactory substratum, or again by carelessness in selection or planting 
of seed nuts, or lastly, by neglect for any period, especially during the early 
stages of growth. As I have stated before, a tree which has up to a 
certain period appeared healthy and robust may begin to exhibit unhealthy 
symptoms from a deficiency of plant food, or moisture (possibly induced 
by a spell of prolonged drought— for water is necessary not only for the 
assimilation of food, but also for its elaboration and for the circulation of 
sap). This failure in very limited areas — more limited than in any coconut 
plantation — is often met with in cereal, root, vegetable and garden 
cultivation, and special treatment in various ways is necessary where 
the planting and seed are not at fault ; such as improving the 
mechanical texture of the soil, adding either a material such as lime 
which liberates plant food, or some manorial substances. In certain cases 
a previous vegetable growth may account for the exhaustion of particular 
elements of plant food. Itison consideration of these canses of failure in 
cultivation that one is impressed with the need for caution in tbo 
selection of a property ; and where one proprietor has had the oppor- 
tunity of selecting his own seed-nuts, watching their growth in the 
nursery, superintending their planting out, helping their, start in the 
field under the most favourable conditions, for care during the early 
stages life whether of the plant or animal is of primary importance for 
healthy development in after life — it is here that he has the advantage 
over another proprietor who takes over his estate ready planted. Hence 
tho importance of a caroful enquiry into the "history of soil and crop to 
ensuro a safe investment, especially in the case of trees of a perennial 
character. This is too much lost sight of. Often aftor-care and liberal 
treatment will improvo the condition of trees, and this no doubt many 
have found by experience, can frequently be successfully, done ; bet as 
before mentioned there is a limit, and if the effort at improvement entails 
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a cost that is not commensurate with tho returns that may be expected, 
then such a property must bo considered a failure. I have in view an 
extreme case of this nature of an estate most perfectly planted and 
liberally treated, which every attempt to improve without incurring 
financial loss, has signally failed. 

There have been reports from abroad of coconut trees affected with 
disease. In an article by tho non. B. Howell Jones, which appeared in 
the “ Journal of the Royal Agricultural and Commercial Society of British 
Guiana,” reference is made to tho discaso affecting coconnt trees in 
Mahaicony, tiins : “Hero and thorc we saw signs of an inexplicable coco- 
nut disease, not to be confounded with tho attack of tho beetle, and on 
talking over tho mattor, both Mr. Smith and Mr. Mustard avero of an 
opinion that it results from the planting of green nuts which grow much 
moro rapidly than ripe ones, and that aftor hearing ono or two crops they 
seem to get exhausted and dio away.” Mr. Quolch, curator of tho Museum 
and Editor of tho abovo-montioned Journal, writes mo that that tho discaso 
in British Guiana is evidently identical with that in Ceylon, and that it 
is now manifesting Itself by a droppingof tho half-ripo fruit and branches. 
1 have observed this result in some parts of the Island where tho attack 
is bad. The opinion recorded by the Hon. Howoll Jones is worthy of con- 
sideration. Tlio growth from an immature nut cannot be expected to boa 
healthy ono; but whotlicr tho nut ortho soil he at fault, it must bo borno 
in mind that tho disease is associated with an unhealthy growth. “Tho 
disease," says Mr. Queleh, “is common on the different parts of tlioCocals. 
but it does not scorn to spread to any alarming extent.” 

Mr. J. H, Hart. Superintendent of tho Botanical Department. Trinidad, 
referring to tho coconut palm discaso in the West Indies, and distinguish- 
ing it from tho attacks of hectics and scaly blight, says that traced to its 
primary sources tho discaso would appear to ho caused by a state af semi- 
starvation induced either by drought or a deficiency of manorial constitu- 
ents in tho soil of tlio particular district, and that where these causes do 
not obtain it disappears. In my own experience 1 found this to bo tho 
fact for during my visits about tho middle of last year I found certain 
estates suffering from the effects of the prolonged drought which then pre- 
vailed, and showing much discoloration of leaf, but with the return of tho 
rains and tho measures taken to combat tho ovils arising from a lack of 
moisture, these effects have ceased to appear. On other estates, however, 
tho discaso does not show any signs o[ improvement', and in such eases 
1 cannot hut agreo with Mr. Hart that tho want of sufficient supply of 
plant food is the origin of the evil. 

lam indebted to Dr, King, analyst to tho City of Edinburgh and tho 
leading Agricultural Chemist in Scotland, for help in the matter of soil 
analyses for which I had no appliances at the Colombo School of Agri- 
culture. Mr. John Hunter of tlio Minto House Chemical Laboratory refer- 
ring to tlio analysis of a mixed sample of soil and sub-soil from a part 
where the coconut trees arc most affected with disease, says : “You will 
notice that the soil is very low in phosphoric acid, and low in potash ; 
there is an abnormally high pereentago of oxide of iron and alumina .... 1 
may say that a soil recently analysed here contained moro phosphoric acid 
than yotir sample does, and yet was incapable of raising a healthy crop.” 
Here I consider we have a flood of light thrown on the subject. Tile well- 
known maxim of JMavfair that “it is tho body in minium that rules tlio 
crop" instantly suggests itself hi this connection. It may be that phos- 
phoric acid and potash arc present in the soil, but not in a condition 
available ns plant food, aud here it is that the importance of the opera- 
tions which favour the liberation and distribution of soluble plant food 
comes in, for a soil may contain an abundance of phosphoric acid, potash 
and magnesia, and yet be infertile if these exist ns apatite, felspar and 
serpentine. It is needless for me toy umber this report with suggestions 
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as to tlio best means of supplying phosphoric acid and potash to the soil 
in a manurial form ; let me only remind owners of estates that they 
should use the most soluble manures containing these foods if they look 
for early results, and if they wish to come to the aid of their trees before 
long — as they should. I mention this becaue I know of cases where 
manures are being applied in a most insoluble and almost worthless 
condition. 

But on the texture of the soil depends its powers of absorbing and 
retaining manures. _ Now the fact that there is an abnormally high per- 
centage of oxide of iron would seem to indicate that more thorough drain- 
ing and working up of the soil would tend to a better balancing of the 
proportions of plant food. I am aware that the soils in many parts of 
Ceylon have very largo proportions of iron oxide, as analyses I have before 
mo show; but in the case in point, this preponderance of iron oxide is to 
be considered together with tlio abnormally low percentage of the most 
valuable mineral food ingredients of plants. Certain of the compounds of 
iron we know are noxious to vegetation, while “roverted phosphate” of 
iron, as such, deprives the land of more soluble phosphates which might 
otherwise be found. 

Here I must support the recommendation quoted in the early part of 
this report, that lime should be applied to the soil of these infected areas, 
Not only will lime act mechanically and improve the texture of soil, which 
being made more porous is better aerated, but it supplies a base which 
forms soluble salts, and thus liberates plant food. If 1 remember aright, 
it has been reported in the newspapers that an experiment with a dressing 
of lime to affected trees did improve their condition. 

Where the balance of nature has been disturbed, and one crop has 
been selected for a particular area to the exclusion of all others, contrary 
to the course of nature, it is but natural to expect that the soil must 
eventually fail its supply of certain ingredients of plant food, and this 
more especially where the soil is not of the most fertile character, when 
the same food ingredients which the crop most affects are continually being 
drawn upon. Even where in a state of nature one crop is confined to 
restricted areas, we know that there is such a tiling as a natural courso 
of rotation, and one crop gives way to another : this has been recorded in 
the case of natural forests of trees. 

What is of great importance is that the feeding habits of cultivated 
plants and trees should be throughly understood from experience and the 
results of analysis, and that plants and trees should be so treated by cul- 
tivation and manuring as to ensure a sufficient supply of the food ingre- 
dients necessary for their healthy growth. Of course there are special cir- 
cumstances, such as the occurrence of long droughts, which are practically 
beyond the control of cultivators, and these have to be dealt with as well 
as possible so as to mitigate their effects. I have examined some roots 
dug up from an infected area, which appear to have a tendency to die 
off, but have not been able to note the presence of any organism which 
can account for the result. It accounts for the withering tendency of the 
roots as the result of those causes which bring out the weakened condi- 
tion of the tree, and especially a lack of sufficient moisture. 

The term coconut leaf disease as used in Ceylon I consider incorrec^ 
in its application. It has been indiscriminately applied to every form o 
discoloration on the leaves, of whatever nature. Now there are some dis- 
colorations of a withered appearance resulting from the puncture and 
sucking of minute insects, ana these are often seen in healthy trees, the 
discolored patches being distinct in outline surrounded by a healthy 

f rowth, while the trees are not in any way affected in health. Those. 

owever, occurring on weakly trees are the nuclei from which decay spreads 
to such an extent as to seriously injure the health of the trees. Again, 
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there is the appearance of yellow discolorations cither ns spots or nil 
throughout the leaf resulting from a failure of the leaf to olaborato 
chlorophyll, and this cannot but bo the result of innutrition (where the 
leaf is not with ring in its natural courso). In weakly specimens I also 
found tho presence of a "fungus presenting to the naked eye a turgid 
brown discoloration in the leaf tissue, but I am convinced that there is 
nothing to cause any alarm in the occurrence of the fungus which from 
its naturo need not load to suspicion of its spreading, or indiscriminately 
attacking coconut palms. 

There have boen various moans suggested for scaring away insect 
posts, whether fly, beetle or bug, which it ia needless for me to repeat 
bore, hut keeping tho land clean is of primary importance in bringing 
about this result. Tho unsatisfactory condition of the soil as shown by 
analysis is a matter that must command tho nttontion of those whoso 
minds are oxereised about this so-called discaso. Sir John Lnwes, tho 
greatest living authority on agricultural matters, snyB : I consider that 
plants are liable to bo attacked by fungi, parasites, &e., in proportion ns 
the soil is deficient in available mineral food. . . . Tho greator tho 

amount of mineral matter at tho disposal of tho plant, tho greater would be 
its power of resistance.” 

I consider that thoro is no eauso for alarm about tho so-called Coconut 
Leaf Diseaso to thoso who are cultivating thoir lands after tho most 
approvod inothods. Tho idea that danger or destruction is threatened 
generally by a fungoid attack must bo put away. Tho consensus of 
opinion, and notably that based on analyses of soil, tends to provo that 
thoso areas where the disease prevails to such an extent ns to disquiet tho 
minds of proprietors and lossoos, are sufloring from an improverished con- 
dition of tho soil so far as tho successful growth of coconuts is coneorncd : 
and to cope with tho diseaso the soil must lie by every available means — 
which I huvo endeavoured to indicate— raised to tho required standard 
of fertility. 

C. DttiunKiti;, 11. a., r.n.A.s. r.n.s.n., 

Member of the Koval Agricultural 

Society. England. 


BUD ROT OF THE COCONUT PALM- 


This disease has lieen known to exist in Hie West Indies* for (lie last 
thirty years, hut its exact nature lias only been determined since (lie 
American occupation of Cuba, when (lie fact that large numbers of palms 
were in a dying condition was brought to the notico of tho I'.S.A. Depart- 
ment of Agriculture. It was estimated last year (10 C>) t lint at the present 
rate of spread of the disease tho coconut industry of Cuba would be 
destroyed in ten or fifteen years. 

There are no records of its occurrence in Ceylon. The numerous 
accounts of a coconut disease which attracted the attention of the 
Colony in iSsfi-lsfiu do not describe auv symptoms resembling those 
observer! in Jamaica. These are, however, described exactly in a letter 
(quoted in Fergusons “All about Coconuts") from Trav’ancore, ami 
probably the same disease is indicated in correspondence from Portuguese 
East Africa ill ID >3 (Hoy.il Cot aide Carden file), it seems certain there- 
fore that “bud rot" lias exisled for a long time in the Eastern Tropics, 
though it 1ms seldom cansod widespread damage. 

* A complete hi-torv of Ihc ilc— a-o in ihc WV-t Imlic.- has bi-t n luiUi-to-d in tit** 

H'crt /inti. m ifutlelin, vot. VI., No. pp. . : "7 1 . 
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A case -was brought to the notico of this Department early in 1906. 
The specimen submitted consisted of the upper part of the steam, 
capped by a dark brown, soft, foul-smelling mass which represented the 
“cabbage.” Its close resemblance to the West Indian “bud rot” was 
very evident, and a visit to the affected locality confirmed the supposi- 
tion that we had to deal with the same disease. 

The affected property is a small isolated patch of 10 acres, carrying 
about 800 palms, of which about fifty are dead or dying. The trees 
attacked are three to four years old; those in bearing do not show any 
signs of the disease at present. 

The first indication of the disease (in the case of young plants) is the 
withering of the youngest unfolded leaf. This turns brown and can be 
pulled out of its sheath : it is then found to end in a soft brown mass 
identical with that described above. The decay of this leaf is followed 
by the death of the other fronds in succession, commencing with the 
youngest and proceeding outwards and downwards. The fronds decay 
and fall off until only a conical stump remains. If the dying fronds arc 
removed and the bud exposed, there will be found, instead of the 
whito cabbage, a pale brown semi-liquid mass which becomes dark brown 
with age and possesses an odour resembling that of a tan yard. In an 
advanced stage this rot includes tho whole of the cabbage, and stops 
only when tho woody portion of the stem is reached. Only the soft 
parts aro affected. The roots and stem are quite healthy but the destruc- 
tion of the terminal bud necessarily causes the death of the tree. 

The organisms responsible for this decay are bacteria which are 
found in abundance in the rotting tissues ; they are short, thick rods x 
with rounded ends which form whitish colonies of slow growth on sugar 
agar; a second form is described in the West Didian bud rot, but this 
has not been observed in Ceylon specimens. These bacteria appear to 
find an entrance to the cabbage along the youngest leaf; it is supposed 
that they develop at first in “ the sweet slimy coating found on all the 
young protected organs ” The affected trees in the present case are 
scattered throughout the plantation ; this makes it probable that the 
bacteria may be conveyed from tree to tree by insects. The letter from 
Portuguese East Africa states: “It the dead tree is not immediately 
destroyed by fire the disease rapidly spreads to the neighbouring trees 
and Anally tliroughtout the whole plantation." 

The disease has not yet been observed on old trees in Ceylon. Its 
effect on these is described as follows: — “Tho youngest parts were 
those affected. The leaves and flowers in the bud were sometimes able, 
though affected, to withstand the disease so far as to open out, and some 
leaves and nuts attained almost their full development bofore the tree 
succumbed. In the case of tall trees, the first indication ;of tho disease 
was the dropping of the youug fruit.” Another account states: — “Tlio 
first outward indication that a palm is attacked is the falling of the young 
fruit; shortly afterwards the larget nuts drop, and the leaves assume 
a pale yellowish colour. Within a month all the larger lower leaves 
droop and fall, leaving the pale sickly tops, which at the first heavy wind 
blow over.” The difference between the early symptoms on young and 
old trees is no doubt due to the fact that in the latter case the bacteria 
may enter the cabbage via the fruit stalks, The time required for the 
complete destruction of the tree is given as from one to three months 

The close planting which prevails on many native properties no doubt 
favours the spread of the disease by preventing the evaporation of moisture 
from the young shoots. In the present instance the young palms are shaded 
by older plants of the same species, in addition to a miniature jungle of 
cacao, areca, and jak. 



ArPKXDIX. 


X5X1X 


The nature of the disease anti mode of growth of palms make it. 
impossible to Hurt a remedy for trees already infected, and leaves for 
consideration only the methods for preventing its spread. Diseased 
trees should be felled and the terminal bud burned. It should not be 
allowed to lie on the ground and become dry. 

Disinfection of tho bnd by the use of a solution of copper sulphate 
(1 lb. in 2 gallons of water) lias been suggested, but, in order that this 
may be effective, it would be necessary to ensure tho complete satu- 
ration of every part of the decaying tissue with the copper sulphate. 
As this is impracticable, the method is not one that can be recommen- 
ded. A solution of copper sulpliato (1 lb. in 20 gallons), or Bordeaux 
mixture, may be sprayed with advantage over the young parts of trees 
surrounding those attacked, in order to minimize tho danger of infection. 

The following instance is worthy of record, though tho treatment 
obviously cannot be carried ont except in special eases. On the firso 
appearance of the disease, i.e., when the youngest leaf showed signs of 
withering, the leaves were removed and the cabbage exposed. All 
diseased tissue was then cut away. The tree lias produced fiosh leaves 
and is now quite healthy. It is obvious that this method depends for 
success on tho discovery of the disease before it has penetrated to the 
growing point, and is only possible on young trees where the 
infection has taken placo via the youngest leaf. When this method is 
permissible, the knife should bo sterilized before each cut when trimming 
tho bnd by dipping it in a five per cent, solution of carbolic acid. This 
may be prepared by putting a tablespoonful in an ordinary whisky bottle, 
filling it almost to the top with water and shaking it. 

It has been stated by some West Indian planters that a green 
skinned variety of coconut is less liable to this disease than the reddish 
and yellowish kinds. 

If steps are taken to remove dead and dying palms as soon ns they 
are observed, there need be no fear that this diseaso will become a 
serious menace to coconut cultivation. Felling and burning diseased 
trees is no doubt an expensive process, but it must lie remembered 
that the work is of the nature of ail insurance effected on the remaining 
trees, and its cost should be estimated in term- of the survivors, instead 
of being compared with tho actual value of the trees destroyed. 

The danger lies in the neglect of these precautions, because "it is 
only a matter of ono or two trees”. The treatment of these "one or 
two" is of tho utmost importance, and makes all tho difference between 
a trifling inconvenience and a serious epidemic. 

T. 1‘ETCII, 

Government Mycologist. 

l’eradeniya, March, 10015. 


“COCONUT STEM DISEASE.” 


BLEEDING DISEASE OF COCONUTS. 

Fai'EI: Bead nr Mr. T. Fetch. CovEitxjirNT Mveu.orasr. nr.roiti: 

Tiir. Crvi.oN AiiRUTi.Ti’R.u. Society. 

Until recently, the coconut palm 1ms been considered practieallv free 
Irom fungus diseases. The open planting and sandv soil of the average 
coconut plantation do not favour the growth of root or stein fungi. But 
with thu extension of interest in coconut planting, and the Ix tterVuItiv.i- 
tum now adopted, it is found that serious disemes exist; ami there is a 
tendency to nttribute there diseases to the newfangled methods. Now. it 
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1 s not to be supposed that these diseases hare been recently created to 
annoy the planter who wishes to get a better return than was obtained 
previously. They hare probably been in existence for a long time, hut 
hare not been thought serious. When the small cultivator, who owns 100 
treeb loses one per cent, he is not greatly troubled, because it is only 
one tree; but when the planter with 1,000 acres loses the same percent- 
age, then the disease becomes prominent. 

The disease, which is attracting attention at the present time, affect 
the stem of the coconut palm, usually at about six or eight feet from the 
ground. A brown liquid oozes out through the cracks in the cortex, and 
forms a rusty patch which usually turns black afterwards. On cutting 
into this patch, the internal tissues are found to be discoloured and 
decaying : they are brownish and finally turn black. If the diseased area 
is cut in wet weather, the liquid sometimes squirts out : in fact, it may 
in some stages, be collected in a glass by simply pressing on the diseased 
patch. After some time other black patches appear on the trunk, 
usually on the same side. When this happens, it will generally bo 
found that this is not a new infection, but that the disease has worked 
up or down insido the stem, and the liquid has found a new outlet. 

I have seen trees which looked as though a Ducket of tar had been poured 
down one side of the stem. It is important to note that there is no sign 
of the disease until the liquid oozes out, and that when this occurs the 
internal tissue is already decayed to some extent. What ultimately hap- 
pens to the tree seems at present in dispute: I have seen dead trees 
which had been attacked by the disease, and the presumption is that 
this was the cause of death : tho tree ceases to bear, the crown gradually 
becomes smaller, and tho whole of the interior of the stem is reduced to 
a mass of humus. 

The disease was first brought to the notice of the Department in 
1903 : we have tho letter and specimen, but no further information. In 
1905, a lettor in the Observer called attention to the condition of some 
palms near the Negombo canal w r hich were said to be attacked by beetles, 
and in 1906, the Katana Agricultural Society wroto to the Botanic Gardens 
on the same subject. They stated : The signs are : — 

(1) . Oozing out of the trunk a liquid of a rusty or dark colour. 

(2) . Followed by wounds on the trunk. 

(3) . Iu about two or three years the skin of the trunk drops out. 

(4) . The top portion of the tree gradually becomes thin. 

(5) . About the depth of three or four feet the roots wither — some- 
times wholly, sometimes partly. 

(6) . The tree dies after 5 or 6 years, or in a shorter period. 

I visited this plot on the canal bank near Hendala, and found that 
the affected trees were nearly dead. There was no sign of disease in the 
crown or tho upper part of the stem, but the lower part of the stem 
was quite decayed internally, and when the outer layers were cut through, 
the axe when right through the trunk the other side. There was no 
open wound ou the trunk. The decayed tissue resembled soil and it was 
impossible to find any fungus in it. The disease had advanced too far. 
Taking into account the stunted condition of the surrounding trees, it 
was considered probable that the decay was due to death of the roots 
through unsuitable conditions of soil. At the same time it was suggested 
that this conclusion should be tested by cutting out the diseased tissuB 
on the first appearance of the liquid. If it was the stem disease this method 
might be expected to stop it, but if anything was wrong with the roots, 
tho tree would die in spite of the treatment, As far as I know nothing 
was done. It has been stated in the papers that trees, which have been 
treated, have died, but no such occurrence has been brought to my notice, 
and it seems contrary to th 9 experience of many planters. No one knew 
the age of these Hendala trees, but they leaked about 20 years old. . ... 
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T!ie Kataua Soeioty in August, 190G. visited an ostato at Nalla and 
reported their observations. Tho estatois about 3:10 acres, and between 
ono and two thousand trees were said to be diseased. The late Mr. Jardine 
also inspected the same estate and informod mo that tho Superintendent 
had taken a census of affected troes and found that there wero moro 
than 3,OtXJ and he believed that the disease was spreading. No trees had 
been killed outright, but it was plain to see that tho trees were suffering, 
and bearing much curtailed. People in the neighbourhood stated that 
other estates wero more or loss affected and that on some a few trees had 
heon killed and cut down. Sir. Jardine stated, “Tho disenso begins with 
dark purplo patches on the stems of tho trees, which exudo a dark Drown 
fermontod sap : on cutting into the atom it is found to have decayed, 
leaving only a bundle of discoloured fibres. Thodisoaso is not now to me, 
os about three years ago my attention was first drawn to it. Tho trees wo 
saw at Nalla wero some of thorn very badly affected, haring patches close to 
each other over a largo part of the stem, whereas those soon by mo threo 
years ago wero but lightly affected. Tho plan I adopted was to cloan cut 
out all tho affectod spots, bum them well with a torch of rags dipped in oil 
and thon covor with hot coal tar. This effectually stopped any further 
advance. The progress of the disease is slow, taking possibly 4 to 5 years 
to kill the trees, but wo think it is sufficiently serious to warrant attention.'’ 
Later Mr. Jardino wrote: “Tho diseaso is pretty prevalent ovorywhore, 
hut so far has not done sorious mischief. It Rooms to have increased of late 
in certain localities. lean show vou old trees where tho disease has Ihjou 
at work for years, doing no moro "harm than destroying the bark — tho hard 
wood bolow being evidently too dense for ittooperato upon. On younger 
troes tho diseaso penetrates right into tho heart of tho troos. and ovontnnlly 
loavos only a mass ofdrytihros. Tho natives say it is tho work of Taldiya, 
hut what Taldiya is— thoy cannot toll.” 

I visited this ostato in company with Mr. dnrdino, and obtained spoci- 
mons of all stages. These show that thoro is a fungus in tho diseased tissuos. 
It appears to bo altogether interunl : tho spores aro formed in tho docaying 
wood and aro brought outsido by tho liquid whicli oozos out. This fungus is 
probably the causo of tho diaoaso, but tho question is complicated by tho 
preBonco of bacteria. I havo mado inoculations both with diseasod tissuo 
and tho liquid, but these have not reproduced thediBoaso. Horoagain thore 
is a difficulty in obtaining a series of troes for inoculation. We havo no 
young troes at Peradoniya ; wo obviously cannot follow tho usual practico 
of growing plants specially for inoculation ; and it is of no uso to inoculnto 
trees on a plantation whoro tho diseaso already exists. But until wo can 
produco tho disoano by inoculation, we cannot attain absolute certainty 
ns to tho causo. If tho disoaso is caused oithor by fungi or bacteria, it can 
easily bo convoyed from ono troo to tho noxt by tho men who gathor tho nuts. 

Nalla was visited in October, and an account of tho diseaso was 
published in tho Tropical Agricut/urifl for Decembor. In July of this 
year. I received notice that further outbreak had occurred at Marawila : 
nnd at tho same time, tho newspapers learnt of tho existence of 
tho disenso. 

In response to a circulnr lottor from Mr. Drioborg, tho following inform 
ation has boon obtained : — Tho disenso is known to occur at Vcynngodn. 
Kurunegala. Mirigamn, Henaratgoda, Negombo, Marawila and Nalla. It 
is said that it has not been seen at Batticaloa. nor at Ambalangoda, This 
isnot correct for Ambalangoda, as I havo seen trees affected there: in one 
case tho tree had heon diseased for about ono year, and Iliad already ceased 
to hear. I hnvo also reou it in Dumbara. Threo planters do not consider 
it important ; six boliuvo that it is likely to prove very sorious, and thefo 
latter include ovory ono who has seen badly attacked estates. Threo say 
they havo not seen it, though they live in districts where it is known to occur. 

r 
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As to its effects on the tree, we have the following opinions (1) “It 
affects the tree so far as to cause the lmrk to decay and fall off.'' (2) 
“It does not affect the bearing of tho treo; I never knew that it had 
killed the tree”!l_ (3) “Except for destroying the softer tissue of tho 
stem and disfiguring it, I have not observed that the tree shows any 
falling off in bearing or health.” {4j “So far as I have observed, younger 
trees are generally attacked, and seldom or never a very old tree.” (5) 
“The tree is not less vigorous or less fruitful for the attack.” Most of 
these opinions are from planters who have only seen a few diseased trees. 
It may be true, — indeed I believe it is true, that the disease does not 
seriously affect old trees, but it certainly does attack them. In one case 
where over 1,000 trees are attacked, they aro about 60 years old. It may 
only affect the bearing of, and ultimately kill young trees, but we want 
more observations before wo can assert that old trees are not killed. In 
any case, the old tree must be treated to get rid of the source of the 
disease. 

The disease is not a new one. One planter has known it for thirty 
years, another for 60 voars ; and it has been known to occur in India for a 
long time. But that does not make it any less serious at tho present 
time. In most diseases, it will he found that very little damage was done 
for a long period and that the disease was more or less neglected, until 
it suddenly beame so virulent that a whole industry was ruined, or enormous 
sums had to be expended in combating it. It ’is fhe usual course of a 
disease. Except in a few cases of introduced species, we have the fungi 
with us always, but it is only occasionally that they increase to such an 
extent as to cause an epidemic. It is generally admitted that the cocount 
stem disease is now spreading rapidly, aftor a long period of comparative 
harmlessness; and steps should at once betaken to stop it. 

It is not possiblo to connect tho disease with any local conditions. It 
occurs on swampy land, sandy soil, or rocky soil, either near the sea or 
inland. It attacks trees manured with artificial manure, or cattle manure, 
as well aB those which have never received any manure whatever. It has 
been attributed to “infertile soil,” “bad drainage,” “over-manuring,” 
“want of manure,” “ fermentation caused by the sun,” “poor seed”; but 
none of these will apply to all the recorded occurrences. 

The treatment has already been referred to. At the first appearance 
the diseased part should be cut out, the wound burnt with a torch, and 
then covered with hot coal tar. The pieces cut out must bo burnt. 
When the disease has advanced so far tnat this local treatment is im- 
possible, the tree must be cut down and burnt. This treatment is said 
to have been successful. It is now being applied to a large number of 
trees, and we may expect to hear more about its success or failure shortly. 
But in a large number of cases, nothing is done, and the conditions, 
under which many estates ars worked, prevent any treatment. It will, 

I think, be necessary to place this disease on the list of diseases under 
the Pest Ordinance in order to secure the proper treatment of all cases. 


DISEASE OF COCONUT TREES IN TRAVANC0RE- 


Bir. — I shall feel thankful if any of your readers would, suggesting 
remedies, kindly explain for the benefit of us Trovancorians, the follow- 
ing interesting yet' disastrous phenomenon: — 

Quite recently, in the central and northern districts of Travancore, we 
have lost several beautiful coconut trees from decay of the tender, unex- 
pected leaf shoot. At first, the lower end of this Bhoot grows discoloured, 
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and. in a few days, general perfection of this and moro or less of the 
cabbage ensues : and the shoots, in some cases, fall to the ground ; 
the tree decays soon after, and w are left lookers-on and losers. 

In trying to account for this remarkable disease, we aro convinced 
that it cannot bo the work of tho Rhinoceros or Longi -com beetle for 
both these depredators bore into the shoot cabbage or stem of tho palm 
and, by earlv detection and careful tending, in tho majority of cases, death 
can bo stayed. Bnt in the case in hand, the only sign to us of tho 
presenco of the disease is tho drooping on the tree of the leaf-shoot when 
obviously all our efforts to remedy the ovit ore ineffectual because too 
lato. The explanation most generally accepted by the natives is that “falling 
stars :I (motoorites, they say) have been at work, Another reason advanced 
has it that decay is brought about by an exuberance of sap, and that it 
can be remedied by bleeding the tree. This would at least appear to bo 
plausible, from the fact that in our very moist climate evaporation is too 
slow to keep pace with tho incessant ascent of water in tho stem, and 
that it is only the moist rigorous trees that aro, as a rule, affected ; but 
tho romedy is desperate. By a third cause given, tho malady ib attributed 
to tho attacks of fungi. 

With all these explanations, however, the fact remains tbnt we aro 
losing many of our valuable trees without making any attempt, so far 
as I know, to, if possible, prevent it. The hot weather has boon unusually 
severe with us this year, aud the monsoon rains unprecedented ly scanty; 
but I am not at all certain whethor these facts are of themselves sufficient 
to explain away tho very unsatisfactory Btato of nffairs now obtaining in 
ourcoconut gardens. — A. M. Sawyer. — Indian Forester. 


DISEASES OF THE COCONUT PALM- 


It is more or less axiomatic that tho nutnbor of diseases to which a 
given plant is subject, and tho virulence of such diseases if no special 
precautionary measures aro taken, increase with tho spread of its culti- 
vation. Jfc ia rather surprising therefore to find from manuals and essays 
on coconut planting that thoro is apparently no disease of the coconut 
palm worthy of mention. This relative immunity is not confined to 
Ceylon, but, to judge from their indications, is shared by all other coconut 
growing countries. Insect pots arc well known and their treatment 
occupies a large part of the literature of the subject. Can it bo that every 
disoaso has liecn attributed t« *• beetle," or is it (lint tho climate of the 
coconut- districts mid the methods of planting really discourage tile attacks 
of fillip 1 think it may be assumed that the latter to a great extent are 
inimical to fungi in general. There have been alarming reports of coconut 
diseases in the past. csj.. of leaf disease in Ceylon in 1 SSfi ; but no very 
serious damage has been done, and the dise.iso -or the fear of it— ha's 
passed away, and loft no truce, not even a scientific record, nor a specimen 
by which it could be identified if it occurred again ! 

During the visitation referred to. it wbb generally stated that tho 
particular disease was one which had been prevalent.' bnt not serious, 
ior a long time. Without a knowledge of fungi and n. microseojxi such 
n statement in tho case of a leaf disease could he only a mere guess. 
But I havo now to re-cord a disease, apparently of fungus origin, which 
really has existed for n long time, but which has only recently caused anv 
serious injury or loss of trees. 

This was first brought to the notice of the Department in lpo", but no 
information was left on record. Ls-t war, n correspondent of the tVvIoi- 
0 fiscrrer called attention to tho condition of some of the palm* near the 
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Negombo Canal, and stated that “dead and dying palms were seen from 
the boat, between the second and fourth milestone on the canal. Sap was 
exuding from what appeared to be punctures on the stem made by an 
insect. In the early part of this year information to the same effect reached 
Peradeniya from several sources, and this particular locality was visited. 

The affected trees are on a small island bounded by the canal and 
ditches, about a foot above the water level in the dry weather. Tho 
surrounding marsh is planted up in coconuts; these are remarkably 
stunted, so much so, that they resemble cycade. The diseased trees were 
covered to a height of seven or eight feet with black patches, cauBed by 
exudation of sap from minute cracks in the outer tissue. The upper 
portion of the stem was usually nnaffected. Thetissue immediately beneath 
the crack becomes discoloured, generally brown at first and finally black, 
and this condition spreads internally until the patches from adjacent cracks 
coalesce. The whole of the interior of the trunk is ultimately reduced to a 
mass of humus mixed with fragments of the harder fibres. In advanced 
stages the tree boars only a few small fronds, but the “ cabbage” is not 
diseased. The bud remains sound so long as a section of the stem shows a 
region of undecayed tissue. Several trees were dug up and it was found that 
in general the roots were dead on the side affected ; and as the material, 
both root and stem, brought away for microscopic examination did not 
show any fungus _ hyphre, it was thought possible that the death of 
the trees was primarily due to the decay of the roots owing to the 
unsuitable situation. It was quite certain that the beetle observed only 
bored into the stem after it was dead. In order to test this conclusion, 
the treatment which is detailed below was advised, but as far as I could 
judge when I passed the place some months afterwards nothing has 
been done. 


Quite recently one of our leading coconut planters (who had raised 
the question of this disease in 1903) kindly offered to Bhow me other 
localities in which tho disease existed, and under his guidance more 
valuable information was obtained. In a plantation at Nalia, which was' 
visited, two thousand trees are said to be affected, and though none have 
yet died, the number of diseased trees is increasing. It was seen that 
the ideas founded on the observations made previously on the palms near 
the canal would not hold good there, but fortunately a clue to the origin 
of the disease has been found in the specimens there collected. The longi- 
tudinal cracks in the outer tissue are a more or less normal feature of the 
coconut stem. They are not necessarily connected with disease, though 
it is probable that fungus enters through them. In the earliest stages 
of the disease, the sap oozes out from the trunk and causes a brown_ or 
black stain on the exterior. If the diseased region is cut into during 
wet weather a quantity of sap runs out. The tissue beneath the black 
patch decays, finally oecoming dark brown or black. Instances of this 
appear to be fairly common. There are numbers of old trees on which 
the disease has been at work for years, doing no more harm than locally 
destroying the outer tissues, the hard wood below being apparently too 
dense for it to operate upon. A hole, filled at first with ary fibres, is 
left in the stem. 

But in the cases which have attracted attention recently ,_ the first black 
or rusty patch is followed by others, usually on the same side of the tree, 
and the diseased regions extend internally until the whole trunk is merely 
a shell enclosing a brown or black soil-like mass. 

There is no doubt that the progress depends on the character of the 
tree, and older trees appear to be less affected. But troes of all ages are 
attacked and the difference appears to depend on age only in so far as the 
older tree possesses a well-developed region of dense “wood. ' The trees 
which are killed succumb in from four to six years. 
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Tlie fungus which is supposed to be the cause of tho diseaso is wholly 
internal. Its spores are formed in tho decaying tissue and are brought to 
the oxterior by tho exuding sap. In order to have the disease under 
observation, inoculations were made at Peradeniya with diseased tissue, and 
with the sap containing the spores and some bacteria. But the only trees 
available at Peradeniya are extremely old, and it is as yet doubtful whothor 
tho infection has been successful. It is only by mnking pure cultivations 
of tho fungus and inooulating tho trees from them that certainty can bo 
■arrived at. 

In addition to the Hendala and Nalla districts, 1 kavo seen odd trees 
affected in the neighbourhood of Kandy. Tho “disease is fairly provalont 
everywhere, but so far has not done any serious mischief. It scorns to havo 
increased of late in certain localities.” “ Tho progress of the diseaso is 
slow, taking possibly four to five years to kill tho troos, but wo think it 
is sufficiently serious to warrant attention.” Theso are tho opinions of 
our loading coconut planters. 

Tho following measures woro triod sovoral years ago and havo proved 
successful. All tho disoased tissues woro cut out and burnt, the wounds 
wero thon burned with a torch of rags dipped in oil, and then covered with 
hot coal tar. All dead coconut troes should bo bumod. With respect to 
tho last point, tho advico recently issued by tho Amorican Department of 
Agriculture in the Philippines may be quoted. “Tho first thing to do in 
coming into possession of a coconut grove, or in planting a new ono, is to 
thoroughly clean the ground. All manure heapB, rubbish, rotting or fallen 
trees should bo removed and destroyed at onco. Rubbish honps and 
docayed trunks if fallen should bo burned.” Now that America has taken 
a hand in tropical agriculture, wo may confidently expect Ihnt coconut 
diseases will roeeivo full attention ; they havo boon tho first to recognise 
that sucli work in tho Tropics requires an equipment, if possiblo, hotter 
than they have in America. 

In tho article on coconuts in Watt's Dictionary of the Economic 
Products of India thoro is a reference to a stem disease which may bo 
the same as tho ono wo are at presont concerned with ; the information, 
howover, is not vory dofmite, and tho suggested remedy does not invito 
recommendation. “Palms sufTer from tho attacks of an insect named 
lihonya, which gnaws tho roots of tho tree. When a palm is suffering 
from tho attacks of Bhoitgrt, a dark red juice oozcb lrom the trunk. 
When this is noticed, a hole throo inchos square is cut in tho trunk from 
four to six foot above whore tho juico is coming out, and is filled with 
salt, which kills or drives away tho insect.” The recorder does not 
suggest how tho salt reaches tho supposed insect ! Tho Sinhalese say 
that tho disease is the work of “Takuya” bnt what “Taldiya” is they 
cannot toll. 

The ether diseasos of tho coconut palm in Ceylon do not call for much 
attention. Tho “Bud Rot ” described in Circular l."> has not been recorded 
from any otlior locality. A loaf fungus, Pcslalozzi" palnumim, is ex- 
tremely common in tho low country, but as it never kills n Ireo it is 
disregarded. Up country it seems to bo much less common. As ifr. 
name indicates, it is a relation of tho “Cray Blight” of tea; indeed, if 
tho lables wore removed from mounted spores of tho two species (and 
there is practically nothing but Bporcs to lay hold of in a Pcslalotzin), 
on one null bo able to relabel them with any degree of certainty, 5rost 
coconut discuses have been attributed to the effect of Pcsinlo—'in palm- 
arum, probably because all palm fronds lwar that fungus, and it therefore 
occurred on the supposed spocimons of any disease which have been sent 
to Europo. In Coylon, it is confined to small spoLs on the leaves, nnd 
though it must to some extent retard tho growth of the tree, it does 
not cause diseases of the bud or stem. Tho West Indian Bud Rot is still 
staled by some to be caused by it. 
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A recent report from Java by Dr.' Charles Bernard states that Berious 
damage has been wrought by Pcstalozzia in the case of young treeB. In 
a plantation containing 5,000 plants, a year old, every tree was affected, 
more than half were so baclly affected that there was no hope of saving 
them, and about 1,000 had died. . Spraying with Bordeaux mixture is 
recommended, and is practicable in the case of young palms. Assuming 
that the cause of the disease is correctly determined, this offers a striking 
illustration of the possible differences in the effects of the same fnngus on 
the same host in different countries : — T. Petoh — Tropical Agriculturist. 


COCONOT DISEASES. 


■ “ Bud rot,” apparently identical with the West Indian disease, appeared 
in a small native estate early in the year. The place was visited, and 
the diseased trees were cut out. All were young trees. The disease 
did not attack the older trees, and it has apparently not spread further. 
A circular and a leaflet in the vernacular on this subject were issued. 

' During tours in the low-country a leaf disease due to Pestalozzia 
Palmarum , Oke. was seen to be very common, more so than in tho 
Kandy District. This has been known for a considerable time, but 
it is not regarded as serions. In Java it is said to have killed off 
hundreds of year-old coconut palms. It appears to be common on most 
palms in Ceylon ; in the Botanic Gardens it occurs on Licuala, sp„ 
Pinanga Kuklii, Chrysalidocarpus lutescens. Wendl., and apparently on 
others, which however have not been examined microscopically. It was 
intended to carry out investigations to determine whether this species' 
is really distinct from the “Grey Blight” of tea, but these had to be 
postponed. 

Attention was directed by the Katana Local Society to the preval- 
ence of a stem diseaso of the coconut palm in the Hendala district, 
and later the same disease was investigated at Nalle at the request of 
our leading coconut planters. The disease is characterized by a flow 
from minute cracks in the stem of a liquid, which forms rusty brown 
or black patches on the exterior. In many cases, especially on old trees, 
it causes merely a local injury, but on younger trees it may reduce 
the whole of the interior of the tree to a brown mass of humus. The 
symptoms have been known for many years, bat it is only recently 
that it has shown signs of becoming a serious disease. It usually takes 
four or live years to kill a tree. An account of tho disease and a remedy 
which has been found practicable -was published in the “Tropical 
Agriculturist” for December. 

It may be pointed out that the question of “absentee” proprietors 
raises serious difliculties when diseases obtain a footing on coconut 
estates, as the conditions under which the estate is worked often 
preclude altogether any possibility of treatment. —Peradeniya Royal 
Botanic Gardens Annual Report, 1906. 


COCONUT STEM DISEASE- 

(To the Editor “Gcijlon Observer.”) 

Peradeniya, Sept. 17tli. 

Sir, — May 1 make use of your columns to ask for information with 
regard to the coconut stem disease? At present, I am able to examine 
large numbers of diseased trees, but no dead ones. Apparently, I have 
already seen the only dead trees, viz., those along the Kegombo canal. 
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I Bhoulil bo extremely indebted to any of your rcadors who could inform 
me whore there are any dead coconut trees, which exhibit the black 
patches characteristic of the “bleeding disease.” In the Observer of July 
20 th, it was stated that trees had been treated with tar, but “ this 1ms 
not saved tho tree." Where ? This is just what wo are wanting to know. 

I am shown diseased trees, but no one is able to give an approximate 
answer to tho question, “how long has this particular treo shown signs 
of being affected In somo cases, tho rot extonds in apparently vigor- 
ous trees (manured) almost to tho cabbage : in othors the tree is completely 
hollowod out and obtains its water supply through ail miter cylinder only 
ouo inch thick. If the disoase travels through this cylinder, or if it, 
roaches tho cabbage, it would seem that the tree must dio. Hut this 
should he a mattor of fact, not of opinion or prophecy; nnd in view of 
the declaration tlint tho disease has been known for 5U years, tho facts 
ought to bo immediately available. At present onr “laboratory know- 
lodge” is a long way ahead of planting experience. 

The fungus in tho diseased tissues has now been determined. It 
accompanies tlio decay throughout, though from its peculiar character 
nothing hut spores can lie found in old decayed tissue. It is Thiclnvioprix 
elh'iccUcux. In view of this fact it is scarcely liecessary to seek further 
for a cuuso, for thiB fungus is the cause of tho “pine-apple disease” of 
sugar-cano in Java, while the sugar-cano disease of tho West Indies lias 
boon determined by Mnssco and Howard as another stngo of tho same 
fungus. Its effect bn tho interior of tho sugar-enno resomhlcs that in 
the coconut, but apparently “bleeding” docs not occur in tho former. 
The disoaso obtains its name, not hocanso it attack-3 pine-npplos, hut 
boeauso tho interior of tlio decayed cane has a Btrong odour of pine- 
apples. This is duo to tlio production of Ethyl acetate by tlio fungus. 
I havo not noticed this odour in coconut atoms in tlio hold, hut it is 
particularly woll developed when tho fungus grows copiously in my eul- 
turo dishos in tho laboratory. 

Uoinfoction with tho fungus is, of course, the only scientifically 
accurate proof that it is tho causo of the disoaso ; but there is practically 
no doubt. 

It lias boon suggested that tlio Indian Department of Agriculture 
should bo consulted in this mattor. Dr. Hutlor, tho Imporin! Mycologist, 
writes that the diseases of tlio coconut palm in Southern India have not 
boon investigated, hut ho is now visiting Travuneorc, etc., and may 
meet with this “blooding disease. 1 ' 

T. PETCII . 


DISEASED CUCONUT PALMS- 


A disease, the causo of which is not stntod, is doing somo damage to 
the coconut trees in Jamaica. The following description of tho disease 
in taken from the Jamaica Gleaner for January 12. 1903 Tlio heart leaves 
drop out and the leaves, which are usually upright, fall down. Wlion a 
tree in this condition is cut down, the heart is found to ho ono mass of 
bad-smelling, decaying vegetation, while the root nnd trunk nro in perfect 
condition. The disease often attacks the tlowcr spikes with the result that 
many of tho eoeonuts drop off while still young. This is frequentlv Prelim- 
inary to the disease getting to tho heart leaves, after which nothing call 
save the tree. In the Journal of the NVie Vorl; GVamVnl Garden, VoL IV, 
pages -1-7, Mr. F. S. Earle gives an account of his recent visit to Jamaica. 
Ho cxnniined coconut trees suffering from what is apparently (lie disease 
ns that described above. Mr. Earle attributes the disease to bacterium. 
Ho points out the necessity for tho prompt cutting and burning of ail 
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infected trees, and says that ‘it is claimed by somo planters that a 
certain greon skinned variety of coconut is loss liable to this disease than 
the reddish aud yellowish kinds.’ If this is confirmed there is a possibility 
of raising a resistant race of coconuts. A disease, similar in many 
symptoms, is the subject of a paper in Bulletin No 38, Nc w Scries Division 
of Vegetable Pathology and Physiology of the United States Department of 
Agriculture. The disease appeared among the coconut palms in the pro- 
vince of Santiago, Cuba. The first indications of trouble was the 
falling of the young fruit. Shortly after the larger nuts dropped 
and the loaves assumod a yellowish colour. Within a month all 
tho large lower leaves droop and fall, leaving only the pale, sickly 
tops winch blow over at the first heavy wind. Here also from the 
root to within a few inches of the top, the trunk was found to be perfectly 
sound. Perforating tho entire upper part of the trunk for 2 to 12 inches 
downwards was found the mycelium of a fungus, the fruiting bodies of 
which appeared as small white spots on the underside of tho leaves. Tlieso 
might easily be mistaken for the scale insects ( Aspidiotus ) often found 
there. Tho fungus was identified as Pcstalozzia Palmarum. On breaking 
open the lower leaves and cutting the centre of the green growing part open, 
the heart is found to be one putrid, offensive-smelling mass. It was found 
that the best way of preventing the spread of the disease was cutting down 
and burning tho diseased palms. It is not necessary to burn the entire 
trunk, but only the top, with a couple of feet of the upper end of the trunk. 
In order that this preventive measure may have its greatest effect, it is 
absolutely necessary that united action should be taken. It would 
obviously bo futile for the proprietors of one estate to eradicate the 
disease within its limits, if the owners of neighbouring estates omit the 
precautions and allow the disease to multiply and send its spores abroad 
to the others. These two diseases are so similar in their symptoms that 
it would seem not improbable that they are really one and the same. 
This however, cannot be definitely settled until something more is known 
of the cause of the disease in Jamaica. Wo trust fuller information will be 
obtained as tho result of the work which we understand Mr. F. S. Earle 
has in hand at the New York Botanical Garden, and of the field experi- 
ments of Mr. W. Cradwick of the Department of Agriculture, Jamaica. — 
Agricultural News, Feb. 28. 

THE BUD ROT OF THE COCONUT PALM IN THE 
WEST INDIES- 

By Db. Edwin Smith, U. S. Depabtment of Agbicultubb. 

General attention was first called to this disease by tho reports of 
army officers during the American occupation of Cuba. The coconut 
palms were said to be dying in large numbers of some mysterious disease 
which should be investigated. Mr. Busck was sent by the U. S. Depart- 
ment of Agriculture to Eastern Cuba, and subsequently reported on the 
entomological aspects of the disease. Later Mr. F. S. Earle reported the 
occurence of a bacterial bud rot of the coconut in_ Jamaica. The writer 
has since heard of its occurrence on the mainland. in Central America, so 
that it may be assumed to occur all round the Carribbean. It was studied 
by the writer at Baracoa, Mata and Yumuri in Eastern Cuba April, 1904. 

The disease has made decided advances since it was studied by Mr. 
Busck in 1901, especially at Mata, and if it continues to spread as it has done 
during the past ten years ,it will inevitably destroy the coconut industry 
of the island, and that, too within the next ten or fifteen years. Already 
many of the planters are discouraged and not setting any more trees, since 
it now attacks trees of all ages, including quite young oneB and those on the 
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hills ns wo 11 as thoso close to the soa. The disease is frequently known as 
‘the fever,' and often one boos whero the bases of tho trunks have boon 
scorched with an idea of preventing tho development of the disease. Tho 
disoaso is not lodged in tho roots, however, nor in tho stem. These in all 
cases appoar to bo Bound. The genornl symptoms nre tho yollowing nnd 
fall of the outer leaves, tho shedding of tho nuts, and somo months later 
tho death of the wholo crown. Tho cause of this doelino is not apparent 
until tho tree is foiled nnd tho crown of leaves removed, including the 
wrapping of tho strong tormina 1 hud. Tho latteri s then found to lie tho 
seat of tho disoaso. This bud with its wrappings of young and tender leaves 
is fonnd to bo involved in tlic vilest sort of a tinctorial soft rot, not unlike that 
of a decaying cabbage or potato, but amolling much worse, tho stench resem- 
bling that of a slaughter house. This rot, invisible until tho numerous 
outer lenf-baso wrappings aro romovod, often involves a diameter of several 
inchos of soft tissues anil a length of throe or four feet, including flowor buds 
and tho wholo of some of tho soft lloshy wliito undeveloped leaves covering 
tho hud and forming the so-called ‘cabbage ’ of tho palm. The rot stops vory 
promptly with thenardor tissues of tho palm stem immediately under tho 
bud and does not attack any of the dovelopwl leaves. It is n diseaso of 
the undeveloped tissues. When tho troo is felled nnd opened up, carrion 
flies and vulturos aro promptly attracted bv the horrible smoll. Fly larva. 1 
and various fungi were found in tho parts most exposed to the air and 
longest diseased, hut tho advancing margin of tho doeny was occupied 
only by bacteria, of which tlioro nppoared to bo several sorts. No yellow 
or green tlorescont bacteria wore obtained from the rotting tissues. All 
woro white organisms of tho ‘ soft -rot ' typo, mostly plum]) short rods with 
rounded ends, but occasionally lungov rials, all apparently gas producers. 
Ono of tho commonest sorts formed round dense creamy-white opalescent 
colonies on agar. Anothor formed thin gray-white iridescent colonies on 
agar. A terminal spore hearing tetauus-liko organism was also often 
abundant in tho decayed tissues, even closo to the advancing margin of 
the rot, and this is probably an anaerobe aB it was not obtained in any 
of the many cultures. 

Tho pioturo of one diseased tree will answer for many. No fungi or 
insect injurios woro found which could in tho least account for tho death 
of the tree. The diBeaso is the result of a bnctorinl rot of tho terminal bud 
and its wrappings, including the flower buds. Tho bacteria probably find 
thoir entrance through wounds of some sort, nnd their distribution is 
undoubtedly favoured by carrion creatures. The larva found deepest down 
in tho rotting tissuos was that of the common scavenger fly llcnnrliti 
lllucciis L. Occasionally tho crown of a tree was found yellow from other 
causcB, but if the youngest visible leaf (projecting fivo or six foot) was 
obsorvod to be lopped over and wilting or shrivelled, the soft rot was suro 
to be found on cutting down thu tree nnd removing the close-wrapped leaf 
bases. No nttompt has yet been made to produce tlio disense by pure 
cultures. Disensod trocs should be foiled and the tenninnl bud burned or 
properly disinfected with sulphate of copper. Only the most energetic 
action is likely to avail. -JSullcdn „ f t/ic Dc/xirlmcnt of .Uiriculflirr, 
•lamnicrt, June, lffu.'i. 


DISEASES OF COCONUTS IN JAMAICA. 

Considerable attention lias boon paid in .Inmnien to disease of the 
coconut palm, many trees having been lost from one cause or another. 
Investigation by officers of the Department of Apiculture has rIiowii that, 
whim tho immediate cause of death has been some insect or fugoid pest, 
tho trees have been rendered liable to such attacks by unfavourable 
external conditions such as when trees have bo n planted in' verv ]>oor stiff 
day soils, when tho soil lias been too dry or saturated with standing water. 


u 
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It lias also boen proved, however, that thero is a specific disoase 
11 which attacks the flower parts and young nuts, sometimes spreading 
along the softer tissue, and at length reaching the terminal bud or 
the feeding roots.” 

Experiments during the last two years have ‘shown the most effectual 
remedy is to spray with Bordeaux mixture at intervals of six to nine 
months until there is no trace of the disease.’ With a spray pump and 
a long hose, the nozzle of which is carried up the tree by s boy, there is 
no difficulty in spraying even trees . — Agricultural News, April, 1905. 


REPORT ON THE COCONUT DISEASE AT 
MONTEGO BAY. 


Botanical Department, Gordon Town P. 0., 21th July, 1891. 

Bir, — I have the honour to report that I have visited Montego Bay 
to examine into the death on a large scale of Coconut Palms m that 
neighbourhood. 

Several trees were cut down, and the roots, stem leaves, and cabbage 
examined. There was no evidence whatever of attacks by a beetle, there 
were some small larvte, some wood lice, earwigs, ants of several species 
and other insects on the affected parts, but they were evidently only 
preying on the diseased juices, and were not the cause of the disease. 

' The roots were quite sound and the stem appeared to be unaffected. 
Both stem and leaves were of normal size, and there was no indication 
of a gradual dwindling of vitality due to lack of proper nourishment 
extending over a long period. The disease, whatever it might be, seemed 
to be quick in destruction. 

The yoimgest parts were those affected. The leaves and flowers in 
the hud were sometimes able, though affected, to withstand the disease 
so far as to open out, and some leaves and nuts attained almost their full 
development before the tree succumbed. In the case of tall trees, tho 
first indication of the disease was the dropping of tho young fruit. It was 
stated that the disease in this condition had been checked by setting fire 
to the fibrous material at the base of the leaves, which process burnt all the 
leaves ; new fronds, however, developed, and the tree was at any rate for 
the time saved. The application of salt to the cabbage had albo, it was 
alleged, been successful. 

If the terminal bud in the cabbages is affected, the tree is doomed. 
In almost all the trees examined, the sour smell of a putrefative fermen- 
tation was very notioeable, and I am of the opinion the disease is aue to 
an organised ferment which is able to attack the veiy tender tissues of the 
youngest parts, even outside the terminal bud. If this ferment can be 
destroyed by fire or other means before it reaches the terminal bud m the 
heart of the cabbage, the tree may be saved. 

Any remedy should therefore be applied on the very first signs of 
disease. If delayed too long until the terminal bud is diseased, the tree 
cannot be saved. 

Although to firethe fibre at the base of the leaves is easy of application, 
it is not safe near buildings, and by the destruction of the leaves, the pro- 
duction of fruit is for a long time retarded with consequent loss. 
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I would recommend that those who do not caro to apply lire should 
drench the cabbage with solution of sulphate of iron in wator m tho propor- 
tion of two pounds of sulphate to ono gallon of water. A solution of sulphate 
of copper might also be tried in tho proportion of 5 parts to 100 of water 
and a solution of boracic acid in tho proportion of 4 parts to 100 of water. 

All diseased treos which cannot bo saved, should be cut down and burnt, 
to prevent infection. 

In order to givo the tree overy chanco of recovery tho soil might bo 
scraped away from the roots and tho ashos of tho burnt troes applied 
togothor with some manure. 

It may bo said that these remedial experiments are costly, hut on tho 
other hand tho annual value of oacli tree is stated to bo at least four 
shillings. — I lmvo, Arc., (Siguod) \V. Fawoctt, Director of Publio Gardens 
and Plantations. 

Tho Hon'blo the Colonial Secretary. 


THE GODAVARI PALM DISEASE- 


In continuation of formor noticos respecting this disease of Palmyra 
and Coconut palms, a report has recently boon issued by tho Madras 
Government, enumerating tho results of "the operations authorised by 
them for the eradication of tho disoaso, and tho alterations which are to 
ho made in order to ensure more effective work. 

Thrco parties wero set to work in widely separated districts, each 
consisting of tweuty toddy drawers nud coolicB hired on tho spot in chnrgo 
of a Rovonuo inspector. As a preliminary, a return of the number of 
dead troes in each village was called for, and these trees wore mnrkod 
with lime. - iVheit the Revonue Officer in charge arrives to commence 
operations, a fresh count is niHile and fresh marks mnde, the fccoiuI count 
invariably giving higher figures than the first. Then the necessary toddv 
drawers being hired, those required to cut trees are provided with small 
axes, and those required fur applying Bordeaux mixture are given small 
pots of tho mixture prepared the evening before by the Revenue Inspector, 
which, with a small bunch of rugs for brushing it on. they hang to the backs 
of their belts. They quickly become expert at the work, and one man can 
cut oir the tops of littcen trees or treat some thirty-lire in n day. The cut 
tops arc colb-etcd and burnt every buv days. Itilliculty ir oxpejienevd 
in getting men to climb very old and thin trees, and these should ho cut 
at the ground level. Ordinarily, however, cutting at the ground level 
nppoars too slow and difficult to he employed. The diseased trees are 
lirst cut. Then nil neighbouring trees (usually for a radius of aland *»r> 
yards round each treei arc treated with llonfeaux mixture. Each tree 
requires about 1 lb of the mixture, nml the cost works out at less than one 
pie per tree, but could be reduced by importing the Copper Sulphate 
required from Calcutta, at about Rs. -JO* f o.b.' : 

Thu cost of two mouths' working in three tirkas, i.c.. wages of 
coolies, fuel for burning tops, compensation for trees, and cost of 
Bordeaux mixture, but excluding the cost of stqa-rvision. was l!s. I.top, 
In Coringn tirka I diseased tree tops were cut off and luirm-l, ami 
about -t.'i.ishi trees treated with Bordeaux mixture, at a cost of R«. non. 
No claims for compensation lia\c been ma-le. In many e.v-e? the lemcs 
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of the palms cnn be used for fuel, and thus the cost of fuel lias boen 
less than the estimate. The toddy drawers receive As. 4 per day. 

It is proposed to alter the methods of working and concentrate all 
operations in one district. The selected district, Amalapnram taluk, 
is five hundred square miles in area. Eight working parties are to be 
formed and provision is made for a year’s continuous work with an ex- 
penditure of Es. 26,600. _ It is expected that at the end of three or four 
months most of the parties will be free to carry on operations elsewhere, 
one or two being kept to deal with the diseased palms which may be 
overlooked on the first round. Treatment of the sunrounding healthy 
trees with Bordeaux mixture is to he given up for the following reasons. 
“The burning of diseased tops, thoroughly carried out, will in itself be 
sufficient to check the disease. Second, the concentration of all the 
workers on cutting operations will enable a much larger area to be 
deprived of its infective matter in a given time, and so reduce the 
dnngor of reinfection. Third and most important, the treatment with 
Bordeaux mixture appears to have appealed much more to the imagination 
of the ryots than the burning of diseased tops on account of their 
natural antipathy to destroying anything that may be conceivably of the 
least use to them afterwarcls.” — T. P .:— Tropical Agriculturist. 


“PYTHIUM PALMIVORUM”; A BUD-ROT DISEASE 

OF PALMS. 


As far hack as 189S a disease, similar in its effects to the destructive 
“ bud-rot ” disease of coconut palms in the West Indies, was known in 
(Southern India as attacking the Palmyra palm ( Borassus flabellijormis, L.) 
There was no reference to the disease in official papers until September, 
1904; and in 1905, when it threatened to cause serious damage by spread- 
ing to the coconut palms, special attention was drawn to it. It was first 
noticed on an island in the Godavari district ; from where it spread, until in 
August, 1905 it was calculated to cover an area of roughly 900 square 
miles. The progress of the disease, geographically, is slow but continuous; 
it was noted during 19 months to have spread some 3 miles. It has now 
gained a certain footing in some districts of Southern India and shows 
every indication of killing out all the palmyras in any locality. 

The most serious aspect of the case is that it has been conclusively 
proved that the disease is communicable to the coconut palm, to which it 
is very destructive ; and the spread of an epidemic disease among coconut 
plantations would be exceedingly serious, this industry being so very- 
extensive in Southern India, Ceylon, Malaya etc. This palmyra disease is 
possibly indentical with the “bud-rot” of tho coconut m the '' est 
Indies, which now threatens the entire destruction of the coconut industry 
in Cuba. 

DISEASE DUE TO A FUX'GUS. 

The disease has been the subject of careful investigation by Dr. E. J. Butler, 
Imperial Mycologist of the Agricultural Department of India, whose special 
report to the Madras Government has recently been published. In this 
report Dr. Butler says, the parasite which is responsible for tho disease 
is a fungus (Pylhium ‘palmivorum, Butl.), which gams entrance through 
tho Icaf-shoatlis which closely encirclo the green top of tho stem bolow 
the point where the expanded Ieavos open out into the spreading head. 
Its principal characters of importance — from the point of neir of 
treatment— are that it only emerges from the tissues of the leaf sheaths, 
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in form spores in llio inner layers of sheaths, and that lionet- in the 
early stages before the dead stalk drops off, it is not exposed to conveyance 
by the wind. Furthermore, on account probably of tho surgary nuturo 
of tho palm sap, its track is rapidly followed r>y hosts of putrefying 
organisms which not only lead to the putrid heartrrot of dead trees, 
but also rapidly destroy by “poisoning” tho parasite itsolf with tho 
probahlo exception of its durable spores. 

Till: STOKES or THE PARASITE 

are of two kinds ; a temporary form suited for very rapid propagation 
limited in timo and space and quite ephemeral, and a lasting or durable 
form whoso structure kIiowr it to ho well capahlo of withstanding adverse 
circumstauces and probably of living many months. 

Tho full history of tho latter is not yet known hut it is the probable 
agent of extensive as opposed to intensive infection. Jt is possibly capahlo 
of surviving evon the putrefaction of the bud which the rest of tho fungus 
cannot do, and after exposure by complete rotting of tho “cabbage,” 
may ho convoyed to frosh trees and seeuro their infection. Water is 
noccssaiy for tho gomiination of tho spores, hut rain drops or the film 
of dew in cold woathor is sufficient. Cases of infection nro rare in the 
dry soason, and take placo chiefly in tho cold weather (when there is 
much fog and dew), and to sonio extent during tho rains. Dr. Butler says 
that no other plant but the palmyra, coconut, and possibly, arena, palms 
are known to harbour tho fungus, ami infection from palm to palm only 
nood ho considered. The conditions necessary for tf o spread of tho 
disease are: — (l) the oxnosure of tho diseased inner leaf shonths to the 
air, with some animal (bird or insect) capable of conveying infective 
matter ; f2) the prevalence of moist of foggy weather or copious dew, to 
allow of germination of tho spores. 

THE TREATMENT KEt OMMEMlEH. 

The lirst circumstance can be prevented by destroying all diseased 
heads in the early stages, before the "cabbage” falls apart: the second 
is beyond human control, except that poison can bo applied to the seat 
of new infection; on these considerations the treatment is based. 

All diseased tops nro cut off and burnt, then all neighbouring trees, 
for a radius of about yards around each cut tree, have tile exterior 
leaf sheaths sprayed ana swabbed with Bordeaux mixture fungicide 
(copjier sulphate and lime mixture). Dr. Butler, however, has recom- 
mended in Southern India, that the Bordeaux mixture treatment, which 
bus been in operation some mouths, he abandoned, and cutting diseased 
trees only he carried out: for this -‘it persevered with, will alone cheek 
tho sourcos of infection.. 1 am confident that the burning of diseased 
tops thoroughly carried out. will in itself he sullieient to check the disease.” 

Everv effort ia being made in Moutliem India to cheek the epidemic : 
for, as Dr. Butler remarks, “It is simply appalling b> contemplate the 
ruin which would result from the introduction of this disease into such 
a locality as the great coconut forest of the Malabar Coast ; the possibility 
of controlling the disease in so great an area would bo very slender. 
Vet tbis extension to the great coconut areas of Southern India is not 
only possible but evon likely. Tho historv of plant epidemics is full of 
such eases of gradual extension from small forms of infection, and it is 
but very rarely that an opportunity ari-cs, siu-li as in this ease, o! checking 
the danger in its eoininene -uieiit. A more rapid ext.-iiMon through human 
agency lias also been known m several eases, and i* even more (■- !>,> f.-aTcd. 1 
— /ropndf .lyricn/f i-ri'f .Siipglvuieiit. 
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COCONUT DISEASE IN THE WEST INDIES. 

THE IMPORTANCE OF DRAINAGE. 


Wo have given particulars on the previous page of the serious wet rot 
disease attacking coconut palms in Southern India; this is very similar 
in some respects to the “bud-rot” disease of the West Indies. The editor 
of the “Journal of the Jamaica Agricultural Society,” writing on this 
disease says, “On the yellowing orstripping of leaves being observed more 
freely than is natural, a close examination of the tree should be made and 
especially by sending some one up to examine the bud or “cabbage” of the 
tree; if there is a brown and slimy appearance with the matter giving off a 
bad odour, there is need for immediate action.” Marshy soil seems bad, 
as it is mentioned that in such soil “several trees suddenly drooped thoir 
leaves which grew quickly dry and rotten until there was nothing left but 
the crown leaves around the cabbage.” For these a useful and easy remedy 
was found : ‘ a small bar of common yellow soap and a couple of handfuls 
of salt were placed in the bud of each of them, and in a short time the trees 
took on a fresher appearance ; new leaves were put out and in two months 
these trees looked as healthy as any of those in the neighbourhood . . . 
the symptoms appeared to be just those which are observed in bud-rot’ 

Of course, the best thing to do in any case where a disease breaks out 
on a plantation — whether, of coconuts, rubber, cacao, tea or other product 
— is to get expert advice from the Government officials ; and for this a full 
description of the symptoms and the conditions under which the treeB or 
plants are growing should be sent, if possible with a specimen of the 
diseased portion. The letter we quote hereafter was written to the authori- 
ties by a Jamaica planter ; it is not only a typical letter of the sort that is 
preferred by the authorities, but also gives a clear description of the symp- 
toms in the bud-rot(?) disease : 

“I find (l) the first symptom visible is a slight brown discolouratiou on 
the back of the centre rib of the heart limb : (2) As each limb appears it is 
more and more discoloured ; (3) A brown stain appears in spots upon the 
bole of the trees ; (4) Later a dear gum appears in great gouts and hardens 
on each discoloured spot on the bole ; (o) All the outer limbs of the tree 
begin to droop down ; (6) The young blossoms of the trees show signs of 
brown decay . (7) The whole spike of heart leaves leans over and finally 
droops right out of the tree ; (S) The tree is dead. 

“I have observed the following also: (1) The treos appear to die in 
patches of 3 or 4 ; (2) The treos never die on a liillsido, not one ; (3j The 
laud where they die has in my case always been of a yellowish clay. 

“1 have triod the following : (1) Burning tho trec3 us soon as perceived, 
but have never known a tree to recover ; (2) I have cut down several 
trees; there is no decay at the root; (3) I have cut trees at the heart and 
find a circle of decay running longways through each limb, and the whito 
central undeveloped leaf is quite brown and decayed ; (4) I have cut tho 
tree just below the limbs and find no decay there. Is this bud-rot so 
called ? If 60 , is there a remedy? This is a serious matter as I have already 
lost 23 treos partially dead or dead, and there are as many 8S 1,000 trees 
in the neighbourhood liable to infection.” 

Ponding an export investigation of tho disease on tho plantation tho 
owuor of tho troo 3 was rocommended ; (1) To send an intelligent boy 
up tho treos attacked to examine and report on tho condition ot tho bml 
or “cabbage” (2) To drain two rows whoro trees are attacked. As lie 
states they are never attacked on hillsides drainage at once suggests itself; 
but on the other hand he statestrees attacked, when cut down and examined, 
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have had apparently nothing wrong with their roots. Still although tho 
ryots themselves may not have shown symptoms of decay, they may yet have 
boon absorbing deleterious acids from the soil, the result of sour conditions 
through lack of drainage, (,'t) To apply (a) a barrel of woodashcs each to a 
dozen trees, (b) a half barrel of lime to’ another dozen, both to include trees 
attacked. I'd) Do nothing to other trees attacked and report result in 
six weeks. 

DRAINAGE FOR COCONUT ESTATES. 

On tho important subject of drainage for coconut estates the above- 
mentioned journal says: — 

Stiff soils, above all things, require to he drained, and nil need it : on 
low-lying soils, and thoso with a too retentive subsoil, no ercni can. mature 
properly where stagnant wator lies cither on or elosetothosurfnco. Stagnant 
water saturates the soil completely, to tho exclusion of the air. which is 
quite as necessary to plants as water itself. Deleterious acids too are 
formed, but limo put on after draining tomls to neutralise the effect of these: 
it sweetens the sod and makes valuable plant food available. Drainage does 
not take away too much water from land, hut siiflieient is left for the growth 
of plants leaving space for the circulation of tho air ns well ns the water. 
In going through the soils to the drains, water percolates through quickly, 
leaving bejiiinlit valuable plant food, so that heavy downpours are not a 
eurso hut a blessing on drained land. Some nitrogen, however, is lost in 
drainage ; hut it is in fact made up for by that which is left, during the 
pnssage of tho wator. In dry weather drained land generally comes off tho 
nest especially if tho surfaco is cultivated : it does not shrink, crack, and 
oxposo the roots to the heat of sun and hot winds, like uudmined soil, and 
is sweeter and better in over} - respect . " — Teopieal Agriculturist Supplement. 


REPORT ON THE DESTRUCTION OF CuCONUT PALMS 
BY BEETLES. 


{Jh'prlntnl by permission of M r. //. A". ltUUnj of Ihilonic (ittrthttr, Singapore. 

Tho dnmngo caused by tho ravages of two species of beetles in 
Singajioro to (ho coconut trees has now become so serious, that it is 
imperative that some stops should ho taken to ameliorate the plague 
without delay. For this purpose, I have hero collected all the information 
I could, both by jiersonnl observation of the habits of thoso animals, 
and by enquiries of the several planters whose estates luivo been much 
affected, and by roforenco also to published notes in tho Tropicnl 
Agriculturist. and in a paper liublished by autlioritv of the Straits Settle- 
ments Government and written by Dr. Simon, together with tho corres- 
pondence on tho subject between the various planters and certain 
Government othcinls. 

The Species of beetles.— The two species of beetle which attack palms 
hero are quite different in appearance and habits and in their method of 
destruction, although they are usually found together, ami must lie treated 
of separately. One is Or/rles rhinoceros, commonly known a? the rhino- 
eeros, elephant or black beetle, belonging to the group of Lninelliconiin. 
Tlie other is Jlh'/nehophonis fernujiueu*. known ns the red beetle : it is a 
large species of weevil. Two other large species of Cnlnudrn occur in the 
island, both of which prey en some species ,,i palm, but ] have not 
received any notice of their attacking coconuts. 

Ortjele. s rhino'er,,*.— This beetle hel.mgs tv. the group of I.nmellicomia. 
the Janie of which live in decaying vegetable matter. In the ease of this 
species, the parent beetle deposits its eg ga in tho decaying stems of 
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coconut trees, whether still erect or fallon to the ground. So abundant 
are they, that I havo found as many ns forty larvre, nearly all full grown, 
in about three feet of a rotten palm-stem. But bosides this habitat, 'lit 
is also stated that the larvae occur in manure pits, cowduug, tan bark, 
crushed sugarcanes, and other vegetable remains, and also in mangrove 
mud ; and I have received grubs taken from pits of cowdung and from 
leaf mould, made by accumulating grass, leaves, &c., in a pit, which were 
quite indistinguishable from those taken from rotten palms. Their exis- 
tence in mangrove mud seems tamo incredible, as it appears highly unsuited 
for them. I nave been unable to get grubs taken from mud, and certainly 
palms growing near mangrove swamps aro not more liable to attack than if 
they were growing iu drier soil. Tho indentification of larvre of this group 
is very difficult, and can only be undertaken by an entomologist, as all the 
grubs of tho larger Lamellieomia beetles are very similar, and there are 
a uumber of harmless, and even useful, species of this group in Singapore. 
I have attemped to rear the grubs, hut without success, as they invariably 
die in confinement in a few days. 

Description of the Grub . — The larva is a fleshy white grub from two 
and a half to three inches long when full grown. The head is rounded, 
broad, hard, and of a dark chestnut brown colour, and behind it on the 
next segment is an angular patch of chitine on each side. The body is 
swollen at tho tail, so that the grub can only lie upon its side, as is 
usual iu this class of lame. It is coverod with short, scattered bristles, 
most numerous along the sides just below tho spiracles, Tho logs are 
about half an inch in length, weak, but ehitinons, and covered with 
bristles. Tho short antenna: are quite hairless, and the jaws are thick 
and powerful, black, with a single tooth below the sharp cutting point. 

Description of the Beetle . — The grub passes into chrysalis Btato in 
the tree or the rubbish in which it has spent its life, merely making an oval 
nest in the rotten wood in which to dose. The chrysalis is large aud fleshy, 
soft and white, aud has the form of the perfect insect. It appears to 
remain hut a short time in this state, for chrysalis are very rarely found. 
Hatched in the tree, it soon makes its way out, and eventually flies off to 
commence its work of destruction. The beetle varies a good deal in size, 
but it is easily recognised. Large specimens aro nearly 2h inches m length 
and very broad, of a dark brown or black colour, the chitinous coat being 
exceedingly hard. The head in the male is small and provided with a 
blunt horn curved over towards the back, half an inch long. The thorax 
is about an inch long and three quarters of an inch broad, very hard and 
solid : it is smooth, and scooped out m froDt, so that it slopes towards 
the head. The back edge of this depression is notched, aud there aro 
two small semicircular depressions on either side of tho large one. Ths 
wing cases do not cover the body completely : they are broad and oblong 
and raised over the back, smooth aud shining, but dotted all over with 
minute punctures. The under side of the body is red-brown, mostly hair- 
less, but the mouth and all the face in front of the horn is covered with 
red hairs. The legs are strong and stout, the second joint being armed 
with sharp teeth, with the aief of which the beetle can tear its vvay into 
the tree. The female insect can be distinguished by its very short horn, 
not a quarter of an inch long, and by the much smaller depression m tho 
thorax, which is not notched at the back, as it is in the male, than which, 
too, it is usually smaller. The insects fly briskly at dusk, rather high in 
the air, attacking the palm tree at night. 

Destruction of Trees . — The grub of this insect is quite harmless, 
and indeed rather beneficial than otherwise, as it assists to convert 
rotting wood and other vegetable refuse into soil. It is the perfect 
insect that it so destructive. Its method of attack is as follows:— 

It flies by night to a palm, and makes its way to the base of a leaf-stalk, 
and burrows into the neart cf the cabbage, making a large hole, from 






APPENDIX. 


Jvii 

which projects a quantity of the fibre of the tree resembling tow. Tlio 
appearance of n tuft of’ this is evidence that the beetle 1ms been at 
work. It remains in the bole usually all the next day and may bo 
captured in the burrow. It nibbles in so deeply, that, not- rurely, 
it bites through the growing point in the cabbage, or bud of the 
palm. More Mien, tho attack is repented till the rain getting into 
the burrows seta up decay, which rots the palm through. In either enso 
the tree apeedily dies, A tree once attacked acorns to bo very popular, and 
1 have known palms from which two or three beetles a day could bo taken 
regularly in spite of all attempts to drive them away by the aid of carbolic 
acid, salt and other substances. 

Tho following species of palm, besides tho coconut, have boon attacked, 
and some destroyed, in the Botanic Gardens:— Cocos jAumnsa, Murtiuczin 
mryoicnfocii't, Covypfin (jcbawja, Phoenix daclylifera, Livixtona ckiiicnsia, 
Vcrxchaffcltia gplendhu ’• Arcca rubia, Ilyuphnrbc amaricaulis, El<ci* 
yttiiiecmix, SabtUdum brarulijera, lSorassttx flabcllifonnis, and several others, 
but tho Betel nut (Areca catechu), the tJomuti ( Arcuga sarcUarifcra), tho 
Sago palm (Sagas Rumplin'), and tho slender-stemmed palms, seem never 
to be attacked. I once found a beetle in tho net of gnawing through 
tho leaf stalk of a species of Cyend, mistaking it evidently for a palm-tree. 
It appears that tho object of the beetle in thus attacking tho trees is 
to drink tho sweet sap in the hnd of tho palm. 

It is very easy to distinguish trees that have been attacked hv this 
bcetlo by tho peculiar rnggod appearance cf the leaves. The beetle 
in burrowing into tho bud. often bites straight through the folded leaf 
in tho cabbage, so that shell it is unfolded tho top is found to be 
bitten symmetrically off or each leailet is jterforaleil regularly. By these 
appearances, it is easy to tell whether a tree has been attacked or not, 
anil so to judge of th’o state of the plantation. 

I observed that the trees most liable to attack are those in tho neighbour* 
hoods of towns. Small isolated patches round the Malay villages in Dio 
interior of the island are usually quite free from the attacks, even though 
the plantations are near mangrove swamps. It has been said that in this 
position tire trees always sillier, and that the grubs are bred in mangrove 
mud. This is erroneous. 1 have seen many plantations near mangrove 
swamps without any trace of damage from beetles, and it is exceoflingly 
improbable that the grubs are able to live in mangrove mud. When a 
plantation is abandoned or neglected, as soon as one or two trees die, 
the beetles come to attack and lay their eggs in the decaying stumps. 
From one tree they % to another, and s«»>n the whole plantation is in 
a dying state, and if there be any other estates near at hand, the beetle 
goes on to them, anil will do a erect deal of damage. 

It would lie easy enough in a clean-kept estate to keep down the 
beetles, but where there is an endless supply of them m mi adjoinin'* 
estate, the matter is of great dillii-nlty. unit tile destruction is something 
remarkable. A rotten coconut tree lasts a very long tune in a state iii 
decay, and over a thousand beetles could la- bred from one before it Iran 
quite destroyed. Not only do the grubs live hi the erect and fallen Mew 
but the butts left in tin- jjr.nmd are often full of them, and 1 have even 
seen them in the timber of little bridges made of two or three pieces of 
coconut stem laid across a ditch tu a plantation. 

Other timber they do not attaek. ns it does not decay into the powdery, 
soft mass that they require for the erid> to live in. 

Velhntht tif ]}r.M ruction The mu.i! method of desti Ueliou of this 
insect in tin- trees, is to employ men to e-'.amine the Ims.-s ,.f u,,, ], ; q stall::' 
of tile palms frequently, and t > 'c.-irvii f..r tin- beetle-. They are pro- 
vided with a lb-xil-le iron or copper win- terminated hv a hark V ith which 
the beetle is speared in it* I nr: ..a, and draw n out. \ tree on--e attacked 
should be frequently vsnmim-d. a« it is more lir.l-le t a lutuii utt.vk* than 

n 
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those which have never boon attacked. So Jong as the beetlo is killed 
by spear, there is no real need to extract it : in fact it is, to a certain 
extent, advantageous to leave its remains in the hole, as no beetles will 
again enter the hole while the dead one is there. In any case, it is 
advisable to plug the holes with bits of rag or tufts of fibre dipped in weak 
carbolic acid, as this will deter beetles. Many planters affirm that putting 
salt in the crown of the tree will keep away beetles. I have not found 
this remarkably successful. Probably the salt is indirectly beneficial by 
being washed down to the roots by the rains, and there absorbed, and as 
anything that improves the health of a tree enables it also to resist and 
recover from the attacks of insects, the manuring by salt in this manner 
is of advantage indirectly against the pest. Kerosine and phenyl may also 
be used in place of carbolic acid, but they are less effective. 

Another method of destruction consists in making large fires of the 
fallen leaves and husks in the plantations at night. The brilliant light of 
the fires attracts the beetles, which are beaten into the fires by men and 
boys armed with branches of trees. 

Plan for Extermination . — Although it is obvious that there will always 
be sufficient food in the form of decaying vegetable matter to supply the 
needs of the beetle, so that it is really impossible to exterminate it, its 
numbers cau be very greatly reduced by destroying in or near planta- 
tions, all rubbish, leaves, husks and other vegetable refuse, or at least uot 
allowing piles of it to accumulate. All dead trees should be cut into small 
pieces and burnt. And whereas it is absolutely useless for any cultivator 
to keep bis plantations clear of rubbish- in which beetles may breed, while 
his neighbour has so neglected his trees that they become meroly nests of 
beetles, it should bo mado compulsory on every cultivator of coconuts, to 
however small on extent, to destroy by fire all dead trees on his grounds; 
nor should he be permitted even to utiliso them as bridges or posts in the 
plantations. 

Rhynchopliorus ferruginous, the Red Beetle . — This is almost more des- 
tructive than the preceding kind and attacks the palms in quite a different 
method. It is here not the perfect insect, hut the grub that does the 
injuries. 

Like the black beetle, the red weevil is nocturnal in its habits, flying 
at :i;gfit to deposit its eggs in the coconut trees. Possessed of a remark- 
ably long ovipositor, it finds its way to the base of the Jeaf-stalk of the 
palm, anti pushes the eggs as deepfy into the body of the tree as it can. 
It frequently makes use of the holes made by the elephant beetle, and 
can often be extracted thence by the beetle-spear. _ The egg, on hatching, 
produces a white footless grub, entirely different in appearance to that 
of the elephant beetle. It burrows tunnels through the soft growing 
portion of the palm, and when full-grown nibbles its way to the surface, 
and forming an egg-shaped cocoon becomes a chrysalis, and eventually 
hatches out into the perfect insect. Some persons affirm that the beetle 
lays its eggs in the base of the tree, and that the grubs then burrow 
upwards. I have seen no case of this, nor have I ever see the beetle at 
the foot of the tree, unless the palm happened to be stemless. In all the 
trees affected by the red beetle, that I have cut up, I found grubs only 
in the soft pithy wood at the base of the cabbage, and here they were 
sometimes thickly crowded togothor. I have certainly seen burrows macie 
by some insect in the old stems of the coco palm, but I do not behe\o 
that they were the work of this animal, but, probably of some Longicom- 
lieetle, several species of which occur here and the grubs of which eat 
hard wood. 

Like the elephant beetle, this species attacks also other palms besides 
the coconut, many of those mentioned a6 attacked by the former in tne 
Botanic Gardens haring also been attacked by the latter. 

It is by no means so easy to find out when a palm is attacked by this 
j[nsect ; as it is in the case of the preceding. It works entirely inside the 
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tree, and makes little or no external marks. By listening at the side of the 
tree the grub can bo hoard gnawing the wood. But usually tho withering 
and fall of tho central shoot is tho first sign that anything is wrong. In 
somo cases a troo oxudos a shiny liquid having an unpleasant sour smell, 
which is a sign of serious damago. 

Description of the Grub . — Tho grub is a thick, fleshy, cylindrical, 
opaqtio whito larva, with no feet or antennre, quito linirloss, except for 
somo scattered hairs on tho head and also a fow on tho tail. Tho head is 
small in proportion to tho body, oblong and black, with small jaws. The 
sogmont next to tho hond is homy, hut softer and paler than tho head, 
with somo subtrinngular darker patches on eithor side. Tho body is 
curved and wrinkled, and almost oqnnlly thick throughout. Tho tail ends in 
a flat, squared process, with a fow tnhorcles on which thcro uro hairs. 
Tho grub lives in tho burrows which it makes, and which nro full of slimy 
sap exuded from tho injured wood. It moves about by tho aid of its 
tlnckouod segments, and usually burrows transversely through tho tree. 
When full grown it attains a length of a littlo over two inches. 

The jtcrfcct Insect . — Tho perfect insect varies a good deal in size and 
colouring. Usually about two inches in length, hut often not more than 
ono and a half from tho tip of tho snout to tho and of the tail. Like all 
weevils, it possossos a long curved snout, which is blunt at tho top, and in 
tho male, ornamented with n kind of brush of reddish hairs. The head is 
vory small, and usually moro or less rod. 

The thorax, broadest behind and narrowed in front, is black, with a 
broad red hand in tho contro, smooth and polished. Tho wing cases are 
black, sometimes ornamented with red, grooved longitudinally, and square 
and blunt at tho onds, a good deal shorter than tho body. Tho tail is 
black, edged with reddish fur beneath. The legs aru strong, rather long, 
black, with a strong claw on the end of tho second joint, besides the 
two small ones on the foot. Tho antenna* are a littlo shorter than tho 
snout, abruptly bout in (he middle, and ending in a club. 

It is tho smallest of the imlm-wcevils here, and easily known by the 
colouring. It flies at night, but is rarely seen on the wing. 

Method rtf Destruction and Prrrrntiou . — This insect, ns has been stated 
above, is a much moro dillicult one to deal with, but several of tho 
methods in uso for the former species will he equally effective with the 
latter. Tho insects, both male and female, may ofton be found at the 
base of tho leaves, and can ho extracted with tho beetlo-spear before 
tho eggs nro laid. They may also ho destroyed by tires, as in the case 
of tho hlnek beetle. 

Home plantors have recommended cutting away the iilmms sheath 
which surrounds tho young stem of the palm, and. ns they say. trimming 
and donning tho pnlm. But tho result, is attended with n certain amount 
of danger. For there is great risk that tin- trimmer will accidentally 
wound the tree with his knife, and the beetle is quick to take advantage 
of this and to deposit its eggs in the out. I quote from . 1 // about the 
Coconut Palm by .Messrs. Ferguson of Colombo, p. I : — 

“.Scores of instances might bo recorded when-, till the trees Were come 
into bearing, a red beetle was never seen, but no sooner was the land 
cleared and the trees trimmed than it made its appearance and became 
very destructive. On one property, the trimming system had been carried 
on for years, til) indeed more than one-third of the original plant-, perish) d 
before the estate was ten years old. and they were goinc at the rate of 
three trees weekly. The work of triinmiii" was stopped for the reason 
offered above; the loss of tri-es continued for some time afterward--, but 
at the end of six mouths it had entirely censed." 

Tho cutting of notches by climbers in tin- trunk of the tree.'-. has be- n 
said t>> be injurious, under the impression that tin- n d be. tie mov tb-jM-. 11 
its eggs in the notches, but. as previously slal'-d, it fl.x-- mg attack ..M 
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wood, that being too hard for the grab, and besides were it to deposit 
its eggs on the trunk of the tree, it would bo exposed to the attacks of 
birds and bats during the operation. It certainly, howevor, does take ad- 
vantage of the holes made by the elephant beetle, and it is very common 
to find both kinds of beetle in the same holes. It is very probable that 
the extermination of the black beetle will greatly reduce the number of 
the red one, by preventing their getting into the heart of the tree by means 
of the burrows of the black beetle. 


Many planters are of opinion that a tree once attacked by the red 
beetle should be immediately destroyed, on the grounds that the tree is 
doomed and the grubs in the tree can then be killed. But a very con- 
siderable proportion of the trees attacked recover. Unless one or more of 
the grubs bore through the growing point at the base of the cabbage, 
or set up decay in the heart of it, the palm has a very good chance 
of recovery. At the same time, a troe once attacked is usually liable 
to further attacks from both kinds of beetles, and unless it is really a 
valuable tree, it is perhaps hardly worth attempting to save it. It is 
hardly necessary to state that when the central bud is destroyed, the 
palm cannot recover, and is practically dead. In this case, it should be 
destroyed at once, and the top cut out in order to find the grubs before 
they escape as beetles. Cutting the grubs out has been tried by several 

E lantors, and spearing them through the stem would be equally effective, 
ut the results seem hardly to be worth the trouble. The grab when 
detected is usually at least half grown, and then deep within file tree, so 
that the tree has to be very deeply cut into to get at it, and probably 
this would set up internal decay'. 

Summary . — It is quite clear that, although it would be impossible to 
absolutely exterminate every beetle in the place, it will be possible to so 
far reduce their numbers that the damage (lone by them is infinitesimal. 
The largo plantors may be trusted to keep their plantations clean of any 
rubbish in which tho black beetle may bo propagated, and to destroy all 
dead and decaying palms on the estate, but that will avail little if other 

E ersons are permitted to leave dead trees, and piles of tan bark, manure 
eaps, rotten sugar-cane, &c., in the vicinity of file coconut estates, where 
tho elephant beetle may he bred in large numbers. The small cultivator, 
to whom tho los3 of a few coconut trees is of little importance, should 
not be permitted to let them get into such a state that they' are a source 
of danger to those of others. 

It should bo made compulsory upon every person owning coconut trees 
to cut down and bum all palm-trees that are dead upon the ground at 
once, nor should ho be permitted to stack or store the stems in such manner 
that they can rot upon the ground, nor to use them for bridges or posts. 


It should also be prohibited to owners of tan-works, sugar factories, or 
other persons in whose trade large massos of vegetable debris form a by- 
product, to permit this refuse to accumulate in such a manner that it 
threatens the safety of any estate of coconuts. As the beetles do not, as 
a rule, fly to any very great distance, there are spots in which such accum- 
ulations would be absolutely harmless, being too far distant from any 
coconuts to send beetles to them, and as in some professions the destruc- 
tion of such waste might be found very expensive, and perhaps injurious 
to trade, it might perhaps be preferable to merely indict any persons 
owning such refuse as having a nuisance on his property, should 
it be shown that any of his neighbour’s coconut trees were suffering irom 
the ravages of elephant beetles ; and should grabs be found in the deposit 
he should then he compelled to destroy it. 

If these steps are taken, I believe that the inj'ury to the trees caused 
by the beetle will be mitigated to a very large extent, and the pest almost 
eradicated . HENRY N. RID LEI, 

Director or Gardens and Iorebts, 

Sti&its Settlements. 
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THE RED WEEVIL ON COCONUT ESTATES- 

[15 v an oni> Plant Kit.] 


It in forty-flovon years, sinco I took up my first chnrgo of it coconut 
field, thon about fifteen years old, and then made my first acquaintance 
with the red coconut weevil. The place had suffered terribly from this 
pest, and well nigh ono-third of tile original plants lmd been destroyed 
and many of the supplies had gone the same way. 1 enquired why so 
many young trees had broken down; KantUi-panumi, was tlio reply. And 
what are those I10I03 in tho oldost trees? lutntla-panuiivi again! Two 
coolios had been employed constantly for yoars, in what was callod beet- 
ling ; tlioy knocked otV tho leaves from Iho stems with cutties, making 
wounds at overy cut, and used ladders to got at tho higher trees and cut 
those holes in tho steins. 

I sot mysotf to study the subject for mysolf, and very soon became 
convinced that the treatment was altogether wrong, and suspended the 
bootlors. I satisfied myself that that, insoct hnd no means to make n hole 
in tho stom, in which to deposit its eggs, and 'could make use for its pur- 
pose of a natural crack, or an artificial wound only. Tho leaf stems, formed 
an imbricated covor to tho main stem, anil protected it from exposure 
to tho air which would cause it to crack wide on o ugh for the purpose 
of the insect, and that the removal of tho long stem could hardly lie done 
without inflicting Hounds, thus giving the enemy a free hand.’ All the 
plants that had fallen, and been left where they full, were cut up and 
lmrned, and thousands of grubs destroyed; mid at the end of fhreo 
months tho plague had ceased to give any trouble. It may not be pos- 
sible to servo every tree in a plantation, as tho weevil regularly tries every 
inch of tho surface of the stems, seeking for an entrance for its eggs, anil 
will often find some weak point. The most common wav is when the 
expansion of the stem hursts a green leaf at its base and makes a l.tr--e 

crack, suitable for tho inserti the ovipositor, and the young grub finds 

enough of its natural food in the leaf-stem till it is strong enough to cut its 
wny into tho main stem. Thon it mnkes its way upwards and inwards, 
enlarging its passugo ns it goes, till nt n certain stage of its growth, it turns 
towards the surface, where, having enten and cut the fibre till the outer skin 
of the stem is ns thin «« writing paper, it wraps itself in fibre cocoon and 
awaits its transformation. The perfect insect can easily burst the thin 
outer skin, and emerge to commence its life work of propagation. 

The danger from this post In-gins wlu-u the stem comes above gj.oind 
about the fifth year, and continues till it begins to llmier, by which time 
the stem becomes too Ininl to be food for the grub. In my* early experi- 
ments, I continued the practice of cutting out : but. though I trn-d mam- 
tilings. Idid not succeed in preventing the further exploiting of the tree. 
Only where they had reached a point, where the stem wan too jmrd for 
them, I soon gave up the cutting out business. It deformed the tree, and 
permanently weakened it, and l do not think any one can boast of the crop 
produced by a tree so treated. In all my subsequent dealings with tin- 
weevil, I rooted out every plant in which I found it established, and chop- 
ping well into chips subjected it to lire, so as to destroy every living grub 
great or small. Tile frond part of tin- leaf may be' cut ofT. when it 
withers, but leine the base untouched when it Jins fulfilled its office of 
protecting the main stem, till it is hard enough to face tin- iveatfier without 
cracking. As soon n« watchful inspection discloses the pre»*-n--<- of the 
grub, spare not tin- tree , the war is not of mitigation but of ext. -nidus - 
tnm. and the sacrifice of one may be the safety of a tlcuisxud. When a 
crack is detected in the base of a green leaf, iill it promptly with 5,1ml 
and tar, for it is not safe to leave it open for one night. 
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I <lo not think the weevil will he attracted by any stinking ferments; 
this is more in the way of tho cockchafer that may possibly use it as a. 
hatching medium. In tho case of the big black beetle, the grubs are to 
bo found in dung heaps, and in decayed vegetable rubbish, and such like, 
and should be hunted for and destroyed wherever found. The perfect 
insect enters at the top of the tree and eats into undeveloped leaves, and 
is the cause of the dipt and rugged appearance of the trees thev attack, but 
they are less destructive here than in the Straits Settlements" where they 
appear to be the coconut beetle par excellence. 

[Isotk. — If the Carbon Bisulphide proves a success it will supersede 
all other treatment of the red-weevil.]— \V. h:— Tropical Agriculturist. 


COCONUTS AND THEIR ENEMIES. 

By Francis Beven. 

(Paper read before the Agricultural Society.) 

I should wish to say a few words in explanation of my consent to 
address you on tho subject of coconut trees and beetles. The learned 
Director of the Royal Botanic Gardens explained at the meeting last month, 
that he then departed from the rule of his department, in suggesting the 
experimental cultivation of products which had not previously passed the 
test of experiments by himself or one of his staff. The advantage of cautions 
suggestion and discussion was thus recognised. When I was asked to read 
a paper on “ The damage done to Coconut Trees by Beetles, and the powors 
needed to check it,” I folt it would be ungracious to refuse — after tho 
readiness with which their stores of knowledge, experience and observation 
had been placed before tho Society by others— simply because I conld not 
claim to be an oxpert. I do not profess to know more about beetles and 
tho damage they do to coconut plantations than other owners of estates. 
My observations have not been very prolonged ; and I am happy to think 
that destructive heetles and weevils'liave not boen particularly persistent 
in thoir attentions to mo and my plantations. But my remarks may lead to 
observations from othors which — though I may not be privileged to follow 
them at once or to answer them — mil be published, through the courtesy 
of the Press, and thus contribute to the common stock of knowledge in 
very desirable directions. 

Roughly speaking, there are only two species of beetles which 
do any considerable damage to coconut plantations. One is the com- 
mon black beetle, which thrives in dung heaps and under dead wood, 
and is an unwelcome visitor to the bungalow on a showery night. It 
is known to scientists as Oructes rhinoceros ; and those who like a 
formidable name call it the rhinoceros or elephant beetle, though the 
rhinoceros is not exactly an elephant. But the beetle is really not 
as formidable as it looks, or as its name implies; and I have never 
known a tree killed by it. The drawback about it is that it 
flies high, and is, therefore, an enemy, though not a deadly one, both to 
the fnllgrown tree and to the plant. I can quite conceive its killing a tree ; 
but in my experience it is content to transfer its affections from tree to 
tree, before it falls a victim to its many enemies, after it has damaged the 
unopened frond and even had a taste of the heart. The tree or plant 
attacked by it presents a sorry appearance with its frayed and tattered 
leaves ; and there are some who say, though I do not share their optimism, 
that a plautis all the better for an attack of black beetle, which calls forth 
its latent vitality, sets up its back in fact, and makes it anxious to live • 
Thatisnot, however, bow it strikes a stranger. I had a very nervous letter 
once from a Kelani valley planter, who had drawn hiB seed nutB from me, 
and was seriously alarmed uy the tattered foliage of his vigorous plants 
when they were three or four years old. I assured him it could not be 
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tho deadly bootlo, which kills unobserved, but the black beetlo, which 
allows itsolf to be easily killed by the aid of a pointed iron rod which 
transfixes in situ, in tne hole it has made for itself in tho stem, or by n 
hooked wire which nail draw it out of its shelter. 1 advised consultation 
with the lowcountry Sinhalese carters or carpenters on the estate, who 
would probably know nil about it. I learnt soon after that tho beetlo had 
been traced and destroyed as suggested, and that thoy had done no 
permanent harm. 

But the permanent misehiof thoy can do is in leaving an opening for tho 
work of the roil beotlo ; and of this I had unpleasant evidence recently in 
the fate of a lioavy-benring King-coconut tree. This variety of the Cocos 
nucifcra bears only in alternate yeara ; and when it rests, blossomless, for 
twelvo months, it seems particularly susceptible to attack from tho black 
beetle. Tho larger trees recover rapidly from tho attack without treat- 
ment, and bear heavily, but on tho unexpected collapse of one tree tho 
Head was examined, and was found to swarm with red booties. This un- 
pleasant experience confirms tho theory, which some reject, that tho com- 
paratively harmless black bootle often paves tho way for the specially 
destructive red beetle, and it is also at variance with gonoral belief, which 1 
still sluiro, that tho rod hootlo cannot or does not fly high. But this 
exceptional case, in which the red beotlo probably crawled up an eight foot 
stem, attracted by tho smell of tho unopened frond, if not of tho heart, on 
which tho black beotlo was feeding, proves tho wisdom of relieving oven 
trees in bearing of the too persistent attentions of tho ldaek beetle. 

1 now come to tho red beetle known to science as llhyiwhophortts ferru- 
(jiueus — which is the true enemy of the coconut tree— or rather plnnt. 
It is reallv not a beotlo, but a big weevil —from an inch to un-inch-nnd-n 
half long— and furnished with a strong curved snout and a wiry ovipositor. 
It is not necessary I should describe the insect at any length— a 
full description of it, as well as of the black beetlo, with illustrations, 
is to bo found in tlio useful manual ".III nboitl the Coconut Palm,’’ 
but I may mention somo of tho features which constitute it the serious 
enemy it is to the coconut planter. It differs from the black beutlo in 
two important particulars — 1st, that its operations aro generally invisible, 
and not easy of detection ; dud, that if they are not arrested, they inevitably 
result in the destruction of tho tree. The black beetle, in gnawing an 
unopened leaf, or in making its way into the tip or base of a tender 
leaf Htalk, and thence into tile heart, has to burrow a largish hole from 
which projects the fibre it lias cleared out. This indicates its presence oven 
before ragged leaves proclaim its work. In it young plantation it is not 
difficult for a band of boys and girls to travel in rows, armed with beetle 
spear of stiff hooked wire, transfix the booties in their boles, and fish 
(fioiu out, to bo produced, threaded in ckc If, in order to claim their reward. 
But the red beetle leaves no tell-talo tibro at the mouth of an eusily- 
diseovered bole. It works upwards generally from the imbricated leaf stalks 
below. Its lmbits, like thosoof tbcbluek beetle, are nocturnal ; but it takes 
advantage of any crack or injury in the soft stem of a young plant or in the 
base of a leaf stalk, to deposit itseggs in it. being aided in its mischief 
by a particularly long ovipositor. The grub, when hatched, tunnels its 
way into the tender fleshly loaf stalk, and right into the heart, and the 
first intimation one often has that aught is amiss is when the top of 
n plant just coining into bearing topples off. It j.. then one discovers 
that the mischief has been done bv about a dozen or two of full-grown 

beetles, aided by ijuile an army of creamy larva-, in all stages of growth 

some, just before attaining the chrysalis state, within cocoons formed of 
the fibre cardial otf the tender portions of the leaves and stein*. It e. often 
impossible by the sight alone to detect the pre'enee of the cm-mv until the 
collapse of bis eitadel ; but the observant planter mav be "guided by 
the iiuhe.ilthv np]a\ininec of a tree, or bv the sour sim-lf pri<(->ling fioin 
it, and lie able to examine it more closely, and then if bis tar ir. keener 
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than mine, he will, on placing it against the stem, detect the gnawine 
within. The catty has then to be freely used to cut out the part attackecf 
and if the injury to the heart has not been too extensive, the wound aftor 
the application of coal-tar to it, has to be filled with well-kneaded clay and 
the surface tarred. Periodical visits are necessary to the tree to 
ascertain whether any grubs, inadvertently left behind, are carrying 
on their deadly work— and this can be detected only by placing the oar 
against the tree— or whether a persistent weevil has found its way back 
to its strong-hold, and this is generally indicated by a hole in the mud 
plastering. While the oxtent to which a tree can be cut into, and its 
life be yet saved, is truly marvellous, it must not be forgotten that the 
attempt at conservative surgery must fail even if a single weevil or 
grub bo left in the tree. I do not agree with those who think that the 
best course is to destroy a tree once attacked. It is not easy to consign 
to destruction the growth of seven or eight years, just when the fruit 
of one’s labours seems to be in sight ; and most of the trees I havo helped 
to save have proved worth saving. On tho otbor hand, the percentage 
'of successes, m ray experience, has been smaller than that claimed by 
some Kuruneguni planters. 

As regards preventive measures, I am afraid the burning of all dead 
wood in a new clearing is a counsel of perfection, and, with the numerous 
enemies that the black beetle and its grubs have in rats, pigs, porcupines 
and crows, it is not necessary, in the districts with which I am acquainted; 
but the regular hunting of black beetles in a young plantation is necessary, 
not only on festlietic grounds, as a safeguard against ragged tattered 
leaves, but also in order to prevent the way being paved by them for tho 
red weevil. Tho best means of checking tho ravages of red weevil, apart 
from attracting thorn to their destruction by toddy in pots, tender coco- 
nut husks, and fires, I havo already described ; and it cannot be insisted 
on too strongly that a tree that is down, or that is doomed to destruction, 
must be destroyed to ashes. Unless every leaf stalk is ripped open at the 
base before it is thrown into tho fire, the escape of some grain wrapped 
in their cocoons deop in the stalk is inevitable. It is the danger which 
explains, and in some measure justifies, the demand that was made some 
time ago for legislation. The owner of a garden should not be free to 
think that the loss of a tree belonging to him is only his affair. If ho has 
trees of the same ago as the one destroyed by beetles, or younger trees, it 
is to hie own interest that tho fallen tree, and overy weevil and grub in it, 
should bo reduced to ashes. If his trees are old enough to he practically 
free from attack, he owes a duty to his neighbours, and the fluty is one 
which should be enforceable by law. It is the steady extension of young 
coconut plantations which renders legislation desirable. So far ns I know, 
it was the Battiealoa planters, who under stress of unpleasant experience, 
'first asked for legislation a couple of years ago, hut the agitation has sub- 
sided. Time has probably worked a cure. Their own plants, may be, ns 
they developed a tough stem, proved impervious to attack, and their own 
vigilance reduced the number of beetles aud larvre. Still, individuals are 
liable to seriouB loss aud their protection must inure to the common good. 
What, then, should be the course of legislation ? 

(1.) Holding as I do that the black beetle is comparatively harmless, 
and that its work is open to view and can be chocked, I do not think it 
necessary to bring it within the purview of tho law. If tho general clean- 
liness of gardens as a sanitary measure be enforced, the biack beetle will 
be kopt in haud sufficiently. 

. (2.) Tho legislation against the red beetle might take the form of a 

requirement that every fallen coconut tree, as to its head and three feet of 
stem, and every plant which collapses under the attack of beetles, should 
at once be cub up into pieces and burnt. The incineration will cover 
every black beetle in the stem as well, and probably many from 
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neighbouring trees attracted liy tho tiro, if it lasts a little after dnsk. 
The mere knowledge that there is such a law will in most eases, loud 
to the prompt destruction of fallen troes; but it should be made the 
duty of the village headman to inform himself of trees in his village attacked 
by the red weevil or Kaiuiiiixiiutv'c. If the owner fail, on his request, 
to burn the tree, he is to do it himself, and then charge the man 
hoforo the Gnnsnbhftwn or the I’oliee Court. If half of the line imposed 
he paid to the informer, tliore will be an ineeiitive to exertion. That 
is all in my view that is needed. 

Discrssiox. 

Tim Chaiuman : -Mr. Bovon. do I understand von to say that legis- 
lation had been proposed in this connection-' 

Mr. Bkvkx: -Vos; by the Bnttiealoa planters. The matter then 
name beforo the Ceylon Planters 1 Association, and the agitation has 
since subsided. 

Tin: Cii.ujimAN : —When is the matter likely to come up again 'r 

Mr. Burns - : -I do not know. I thouglit if there were legislation 
it need not take a particularly wide scope. 

Tub Chairman Do any members present wish to say anything 
on the very interesting paper Air. Bcven has just read to us r 

Air. E. E. Giibk.v : — I think, with reference to what Air. Beveii said 
rognrding legislation, I may assure you that the question of legislation 
has not subsided. The matter is stifl in the bauds of the Government. 
It was bold back for a certain time in order to permit the inelusion 
of all kinds of insoct posts, instead of coconut beetles only. The matter 
is still being considered by the proper authorities, and it will be 
brought forward shortlv. I think I understood Air. Bovon to say that 
the red boetlo did not fly high. I have seen it lly at n height of any 
ordinary coconut tree, Although it usually attacks young trees. It is 
quite true, ns Air. Beven said, that the tree.-- sulVered by the holes 
made by the black beetles, through the red beetles being attracted by 
the scout of tlm fermented sap. It is advisable, after extracting the 
black beotlo, to stop the opening and apply tar on the surface, ns this 
obliterates the scout of tuo sap and prevents a possible attack by 
red beetlo. 

Tun Chairman - :— T think .Mr. Bovon mentioned the covering of the 
hole by the application of tar. 

Air. Gltr.r.x I do not think in t'eylon it lias been customary to do 
anything to prevent the red beetle following black beetle. I should like 
to mention, however, that I have had considerable success in treating 
young coconut trees attacked by beetlo by injecting hi sulphide of carbon, 
nut it is extremely difficult to get in Ceylon. I treated throe trees at 
Pemdcniyn beforo going homo last year; and I have since learned (lint two 
of these recovered completely, and there were no fuillcr signs of h'-etlo. 
The other was too far gone. It was nearly a forlorn hope. I have found 
the red beetle in the base of larger trees trees in which MX or eight feet 
of stem had liecn formed. It will be of very great benefit inde.-d. it we can 
get sufficient bi sulphide of carbon t" treat trees in that wav beeau-e 
the present method of chiselling out almost tin* whole hr.i>t of a ti.-e 
after a grnb which bad tunnelled into it. is nm r t injurious to the tr.-e. 
The ordinarv treatment frequently rets up fermentation in th--ti--e I do 
not doubt tlmt the In soljibide of e.-whon treatment for red beetle i- the 
best jf we can get MUlii-ieot material In the Straits tin re w.e tall, o 
erecting a small Mill. At present sbippus will le t t-nHi tbi- i-ienna- d . 
it is so inflammable. I should wish to is!, Mr. B. v.-n a b it amount > i 
success be bad in trapping beet 'es with t li- t ddy mention.-,! ; 

1)R. H. M. Kims im.o rani that in c--t.no -ti-> i with the p.:p. of .Mi. 
Bovon he wished to maloga few remarks fleet hi* own e-;p< ri. nee. 11.- 
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agreed with Mi*. Boven that the rhinoceros heotlo did not produce serious 
damage to coconut plants. It only destroyed the loaves, except in certain 
situations, ho remembered no cases whore it destroyed young plants and 
prevented growth for novoral years. These wore round the margin of the 
lake and the borders of the lagoons in llio Ohilaw.and Puttnlain districts. 
In_ these districts on young plantations they had to systematically kill tho 
rhinoceros beetlos to keep the young plants alive. Their attacks were so 
serious as to prevent growth and effect destruction. The same, ho 
thought, was experienced in Selangor in the Malay States. As far as the 
red beetle was concerned, he agreed with everything Mr. Bevon said as 
to their destructive habits and method of treatment-. But thore was a 
poiut he wished to mention in connection with the life history of tho 
coconut palm, and that was that the bsetles only attacked the trees about 
tho time the}' came of age — at tho period that they were about to blossom 
or fruit. That was a remarkable feature about the red beetle, and it was 
probably ou account of that that Mr. Beven mentioned the fact thnt he 
thought the boetles did not fly high, and therefore did not get at tho 
taller trees. On the other hand they did not attack young plants two 
or three years old, even if the trunk had been formed. It was only 
about the time the troes enmo into bearing that the red beetles attacked 
them. That was a fact which required thorough explanation if they were 
going to chock it. Another feature about tho rod boetles was that they 
were more numerous and more destructive where tho soil was rich aud 
suitable for tho "rowth of coconut plants — places where the coconut- 
trees had great girth. They also heard a great deal of discussion about 
the red beetle aud its ravagos iu youug coconut districts. Planters -kept 
on agitating for two or throo years, and then they heard nothing more. 
That coincided with tho fact that where new districts were being developed 
aud a large number of trees coming into bearing, there the most pests 
occurred. .Some believed that tho pe3ts attacked the treos at the time of 
bearing fruit, due to the fact that there seemed to be a rapid growth in that 
stage of the life history of the palm. In connection with the rapid 
growth of the tree it was believed by some people that the bark cracked 
and in that way induced tho attack of the red boetlo. In connection with 
the question Mr. Green put to Mr. Beven as to the success in trapping 
beetles, he might mention that he tried it on two or three occasions and 
found the method successful in only attracting tho rhinoceros beetle. He 
never saw a red boctle trapped. 

Tho Hon. Mr. S. C. Obevesekeue remarked with regard to the red 
beetle he agreed with Mr. Beven as to the mode of attack. With regard 
to Dr. Fernando’s remarks about tho3e trees rouud lakes aud lagoonB, 
the explanation was simple. The red beetles attacked tho most healthy 
plants on an estate. On the banks of lagoons and lakes, with their alluvial 
soil, the coconut plants flourished remarkably well — in fact bettor than in 
other localities. The best plants on an estate were attacked by the red 
beetle. There was something iu what Dr. Fernando said about the plants 
which had the greatest growth, and throve more luxuriantly than others, 
being more liable to attack. Very probably the bark cracked and from tho 
cracks exuded a humour which attracted the beetles. He was struck with 
the remarks made by Mr. Beven. All the remarks he had made were worthy 
of consideration. With regard to the flight of the beetle he was inclined 
to disagree with Mr. Beven, because be had seen his own plants, grown to 
a considerable height, destroyed by red beetle ; and the red beetle was no 
doubt the destructive beetle. 

Dr. J. 0. Willis said that what Dr. Fernando had said about treos 
being attacked just about the time thoy started bearing fruit was 
rather suggestive of the possibility of the attraction being tho sugar. 
It was awell-known fact that in plauts which remained for a long 
time • in the vegetative condition, in green leaf, and then suddenly 
ran into flower, there was a great deal of sap which contained sugar 
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and other valuable foods. It was possible in llic coconut that 
that was the case. Ho hail liad no evidence of it. but lie made the 
remark from analogy. On the bark cracking there might bo sugar coming 
outside. He wished to knew if anyone interested in the subject could 
give information us to whether the sugar came out at the time the plants 
came into flower. J’lohahly many people hud teen the exudations of 
sweet gum on coconut trees. 

Mr. UcvEX said that he was under Hie impression that the trees round 
the Colombo Lake wore attacked by n species of locust. There was some 
investigation, and it was said that a species of locust was responsible! for 
tlio mischief. With regard to Mr. Ohoyesekero’s suggestions, that the 
red bootlo generally chose the healthiest plant for attack, his own explan- 
ation was that it was the stem of the well-developed hoalthv plant which 
liad tho greater tendency to crack, anil for the leaf Ftalfc to yield, and 
tho cracked leaf stalk attracted the beollo to deposit its eggs m it. The 
griio then worked its way upwards and made its way to the top of tho 
plant. 

The Chaibman ‘.—If, as suggested l>y Dr. Willis, the beetles are 
attracted by tho sugar, then trapping ought to he very successful ; they 
ought to ho easily trapped. 

Mr. GliEK.v : — With the small experience I havo had I have rcen tho 
beetle most deadly on trees hofore there was any question of their 
coining into hearing. I havo seen coconut plants at lierndeniyn lopp’ 0 
over before any stem had been formed, and luivo found the stump full 
of grubs, pupie anil beetles of the real weevil. 

Note on the above by the Government Entomologist. 

I have frequently seen the red weevil Hying at heights equal to that of 
a full-grown coconut tree, but 1 have no records of actual damage to such 
trees. 1 have, however, found the same insect breeding freely in the top of 
a cabbage palm (Oim<fo.v<f rvijia ) at a height of over infect. 

The use of carbon bisulphide olniates the lieeessity of making a largo 
cavity in the stem of the tree. Aftei application the small hole is plugged 
with low and coal-tar, the tatter ueling as a deterrent against any Iresh 
infection at the same point. 

I notice that .Mr. Hewn is apparently under the impression that weevils 
are not true beetles. The weevils form a section i lthtjiicfiojih'irat of equal 
rank with tho section l/imellh-nrniti which includes the black coconut 
beetle (Ovi/ctcn rhinoceros i. They are both equally entitled to the name 
of beetles. — K. K. <1. - Tropical Aijriciilturift >0 Mnijneine ot the. C..I.S 


A ROTE UN COCONUTS AND THEIR ENEMIES- 


Mr. T. H. TohathKchelpuniiula rends " A note ..n Coconuts and their 
Enemies." As a considerable portion of it -dealimi with ebnrins and 
native folk-lore — is unsuitable for mi agricultural paper, it will be siilliciclit 
merely to gin* a icsonic of the paper. 

The anthoi points out that Mr Hewn, in bis earlier paper eu tin’s 
•'.line subject, emitted to mention one of the prineipal ■ in-uiii— .,i the 
eecoiiul palm. m/. . the Poreupme. who h the pre-amt notion e.-usuler* to 
be “ as L'lcat an enemv to c»eoiuit eiiltn •■tnei a . tin- bei tb ||- n mats- 
that “the Ihircnpiiie has n putieular peuehanl for t-j.der , ..nut ai d 
rubber plants, nnd diav- • attention to the nep u t.,i;>-e ,.t ed’i of:; ,llv 

de.ding uitb till., danceious enemy m vii r. of If. eh; - that , hu p 

the principal prodint of the Ion country. and tit if inn b-.r vta:* tine- 
rubber will be as ext; iisiv, ly eultii.iten »t -* f - ,i . After civ in:: particular, 
of damage to veitain young > o simt plant itieu.-, n,in„ tnetln»l- of de-. 


lxviii 


APPENDIX. 


troying porcupines are considered . Thp principal plan employed by the 
native is to shoot them in the following manner : — “ Having kindled a 
fire in a basket in the shape of a bull’s eye lantern, so that the light iB 
focussed to one direction, they place the baskets on their heads, tied by 
a string uuder the chin. Clothed in dark apparel and armed with a gun, 
they set out in the night. The hunter, while being himself in darkness, 
is vet enabled to see his quarry which is momentarily blinded by the 
sudden light flashed in its eyes and falls an easy victim.” Another plan 
is to build “a wall of loose stones about three feet in height, round the 
plant which it is intended to protect.” Any attempt to scale the wall 
results in the downfall of some of the stones, the noise frightening away 
the animal. The villagers are also said to set traps and spring guns 
with success. 

The work of the porcupine is compared with that of the beetle ; while 
the latter "works slowly and thereby gives one time to discover and 
destroy it before the tree is past remedy, the porcupine attacks with 
such quickness aud success that the healthy and young plant of last 
evening is a total and irremediable wreck in the morning. 

The author describes two methods for the destruction of the coconut 
beetles which he affirms to bo " practised with apparently equal efficacy. 
One method is that of entiviming long human hair besmeared with 
eowdung round the fronds, stems or parts affected,’' which “says a good 
deal for the superlative self-denial and agricultural zeal of the Kandyan 
cultivator’s wifed"’ Tlio other is to place below the tree a chatty 
containing the refuse of the kekuna nut (after extraction of the oil). 
Both these preparations are said to bo irresistibly attractive to the 
beetles which become entangled in the hair in the one case, and fall into 
the pot of “mandi” in the other. 

To prevent tho attacks of white-ants, “a layer of sand and salt is 
put into the hole,” and side by side with the young coconut plant is 
placed a plant of “Seveudara” (Andropogon nuiricatus, “ Cuscus ”), or 
“Habarala” (Alocasia macrorliiza) ■which plants are reputed to be “good 
antidotes against the raids of the white-ant.” 

“The wild boar is another enemy. It roots out the young plants 
and feeds on the imbricated and fleshy leaf-stalks at the base and the 
contents of the nut.”— E. Ernest Greek. — Tropical Agriculturist & Maga- 
zine of C.A.S. 


ENTOMOLOGICAL NOTES. 

By E. Ebnest Greek. 


The black-headed Coconut caterpillar ( Ncphnntis serinopa, Meyer) is 
again giving trouble in the Batticaloa district. I am informed that the 
pest has greatly increased within the last few years, and that, instead of 
being periodic in its visitations, it now shows a tendency tobecome chronic. 
The pest is at its height in March, which (in that locality) corresponds 
with the termination of the wet season. Removal of the infected fronds 
has been found impracticable, as it would mean the almost complete 
defoliation of the trees. My correspondent states that he has been very' 
successful in trapping the moths by means of a powerful acetylene lanin 
sot in a large basin of water with a film of kerosene. He has satisfied 
himself that the pregnant females are captured, ns ho has observed thorn 
— in their dying struggles — laying strings of eggs. The pest more especially 
affects certain spots on every estate, resulting in the permanent weak- 
ening of the trees, some of which even succumb to repeated attacks. 


In a valuable paper on ‘ The Principal Insects Attacking the Coconut 
Palm.’ by C. S. Banks, published in the Philippine Journal of Science, Mol. 
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I, Xos. 2 and 3, mention is made of native treatment employed against the 
attacks of the Rhinoceros beetle. This consists in placing sand and coarse 
salt in the crown of the tree. ‘The Filipinos state that the sand gets 
between the articulations of the head and thorax of the beetle where the 
constant friction sets up an irritation which eventually punctures the soft 
tissues, after which the insect dies.’ During a recent visit to Trincomnlie. 
I was interested to find that a similar theory is maintained by the local 
coconut growers. The practice seems to ho a sound one, and it might ho 
employed with particular advantage on all young coconut estates. Besides 
the placing of sand in tho crown of tho tree, no better material conlu bo 
employed for filling up tho holes after the extraction of the hectics. The 
loose gritty sana prevents tho reoeeupation of the holes bv other 
beetles — either Rhinoceros or Red Weevil. 


During the latter half of May 1 made a tour through the coconut 
districts of Battieulou to study tho pests of the Coconut palm. The follow- 
ing is a list, in tho order of their importance, of the insectenemics observed 
during my visit : — 

Black-headed Caterillnr (Kcplmnlis serin ojxi, Meyor.) 

Red Weenl (Ithijnchophorous signnlicollis, Chovr.) 

Black Boctlo (Ori/ctcs rhinoceros, L.) 

Scurfy Scale-hug ( Jspidiotns destructor, Sign.) 

White Scale (/fcmichionaspis minor, Mask.) 

1 have given tho ‘ black-headed caterpillar ’ tho first place, because, 
though not so widoly distributed as are tho two species oi beetle, tho 
attack was vorv acute at the time of my visit. On two adjoining eslntes — 
to the north of Battiealoa town — every single coconut tree was moro or less 
involved, and in tho worst parts tho fronds were completely skeletonized. 
On one of these estates the moths wero on tho wing and wore 
resting on the trees in thousands. They seem to prefer tho older 
drooping fronds. It was remarkable that no moths could he found on 
tho adjoining cstato, though tho caterpillar was present there in full force. 
It is evidont, from this, that tho broods arc not synchronous, hut appear 
irregularly. Lamp traps wero being employed at night with considerable 
success. Two kinds of lamps were in use : one - a powerful acetylene burner 
projecting from the coutro of a largo tray containing water with a film of 
Kerosene, aiul others — Small kerosene lamps snppmted on a brick in the 
middle of a basin of kerosene and water. The more powerful light naturally 
attracted the larger number of moths, tint the smaller lamps could be 
distributed more evenly through the fields, and the sum total of their catch 
was considerably greater than that of the single acetylene lamp. The result, 
of one night's work was Hi',* moths in tho tray of the acetylene lamp, ami 
from 20 to 0*1 to each of the smaller oil lamps. The size of tho trnv contain- 
ing the Water and kerosene would seem to be a more important factor (linn 
the brightness of the lamp. It of iiiMiili. ivnt diameter many i f .the moths 
circling round the light escape capture For practical work n tray of not 
less than SO inches dituneler should be employed, t am convinced that a 
large number of small kerosene lamps distributed through the infc-tid 
area will bo nioie effective than a few more powerful lights. 

A certain amount of di-credit ha- la in Ilium n upon the u-o oflamp 
traps, it being stated that the resulting catch enn«i.-t« principally of spent 
mans and females that have already di posited their eggn. 'fin's 
doutitcdly tile ease with sonic insects ; but it miie*. with individual species. 

itli regard to moths of this coconut caterpillar. 1 was able to snti-fv 
myself fully, that fertile females veto attracted am’ ,-aptuiid m large 
numlvts. ’Bisection of the captmcd female; showed the mare s p, 
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densely packed with egg8 in different stages of development. The result 
of such diseetion suggested that the eggs are not all laid at one time, 
but in many small batches. Later experiments with living moths proved 
that normal batches consisted of from 12 to 20 eggs. The eggs while 
still in the body of the female are of a greonish tint; but after deposition 
they are pinkish. It was only after a long search that the natural habitat 
of the eggs was discovered. They are (leposited amongst the frass and 
debris of flic larval galleries, and are more or less masked by a covering 
of down from the body of the parent moth. The discovery of the position 
of the eggs is of importance, as it shows that a removal of affected fronds 
or parts of fronds — besides resulting in the destruction of the existing 
larvje and pupae — will get rid of a very large number of eggs that would 
have given rise to the succeeding generation. There must, hov ever, ho 
other localities for the egg6, as it is clear that, on the first invasion, 
there would be no larval galleries in which to oviposit. It is possible 
that the fibrous matter at the base of the young fronds may form a nidus 
for the eggs. Palmyrah palms suffer equally with the coconut. There 
are many stunted palmyralis in the neighbouring scrub, and these are 
thickly infested by the caterpillars. Such useless palms should he des- 
troyed as they will harbour the pest after it has been eradicated from the 
coconut estates. It is intended to issue a circular giving the fullest parti- 
culars about this pest and the best means of combating it. 

The red tVeevil and Black Bootle may be considered together as, in 
Ceylon, they appear to be very largely interdependent upon each other. 
There seem to be good grounds for believiog that the reduction of the Black 
Cocouut Beetle results in a corresponding diminution in the numbers of 
the Bed Weevil. The smell of the fermenting sap that exudes from the 
holes excavated by the former attracts the latter and affords ail easy en- 
trance for it. On the other hand, the decayed 6tems of palms that have 
been killed by the Red Weevil form a favourite breeding place for the Black 
Beotlo. The importance of the destruction of such breediug places is not 
sufficiently realized. Cases have occurred where the estates have been fenced 
with dead palm stems within which the booties were breeding in thousands. 
It will be necessary when tho Pest Ordinance comes into force, to insist upon 
the destruction (preferably by tiro) of all dead palms and decaying rubbish. 

To the south of Batticaloa several abandoned coconut estates were 
observed, upon which hundreds of dead palm stems are left standing. 
The remaining trees are dying fast, probably; being killed out by beetle, 
Tho dead stems must be breeding [enormous numbers of tho beetles. 
Government should he petitioned to take over these places — under the 
Waste Land ordinance — and put them into a sanitary condition. At 
present they are a standing menace to the neighbouring estates. 

Of tho two species of scale hugs (Coccidae) frequenting the Coconut 
Palm the ‘scurfy scale’ (Aspidiolus destructor) is the more sorious.^ It 
occurs in largo colonies covering the undersurfaco of the fronds. Such 
fronds may be recognized by thoir sickly yellow colour, and s hou ld he 
cut off and destroyed. This species is reported to be extremely destructive 
to Coconut Palms in the Laccadive Islands. The other specios ( llemicliio - 
lutspis minor) is of little importance and is unlikely to cause nuy appreciable 
injury . — Tropical Agriculturist and Magazine of the C’.A.S. 


COCONUT P ESTS IN CEYLON- 

Coconut Beetle . — The Ratemaliatmaya of Demala hnlpnttu. iu a letter 
li> the Government Agent, North-Western Province, suggested an easy 
and effectual way of destroying coconut beetles. He says : Take a 

quantity of castor seed, say about four measures, pound and extract the 
oil by boiling with water as is done with the coconut, remove the oil for 
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uso, put the water and the sediments into an earthen vessel with a large 
mouth, and leave it under a troo on the estate, taking care to closo 
it up during rainy weather. The beetles in tho neighbourhood will bo 
attracted to the vessel, fall into it, and die.” 

The Government Entomologist reports on this: — “It is not stated 
which kind of coconut beetle (tho red or tho black one) is attracted by 
this concoction. If the writer of tho letter has experimented. I should be 
glad to have particulars of tho numbers of beetlo caught per day in such a 
trap. If ho is still using these traps, I should ho glad to see specimens of 
tho hootlo captured. I propose to trv this method on an estate in 
l'eradeniya, where red weevils are troublesome. It will have to capture 
tho buotfes iu very large numbers to be of real value.' 

Caterpillars oil Co counts . — Attention was drawn to the nigged appear- 
anco.of tho coconut trees on Captain's Gnnlen, and Agricultural Instructor 
Wickrcmeratne, who was sent to impure into the trouble, reported that 
the plants were infested with e iterpillnrs. Tho trees are said to he 
attacked only during the dry weather, and the pest is to some extent being 
kept down by crows. Specimens of tho caterpillars were sent to the 
Government Entomologist who reported on September I“lh ns follows: — 
“Thu coconut leaves which accompanied vour letter of the 1 1th instant, are 
infested by a black-headed coconut caterpillar (.Yc/drod in Srrinoin, 
Meyriek). This pest 1ms hitherto been noticed only in the llattiealoa 
District, hut it has probably been present in other parts of the Island 
without attracting notice.” 

Caterpillars have been before noticed on tin- same area. Inquiries 
are being made as to its occurrence in other parts of Colombo. Mr. Green 
advises that if the pest is confined to a few trees, the fronds should he 
stripped aid burnt. — C. .1. Y. iVogiv.n ll-pirt. xxxiv. 


THE BATTICALOA INSECT TROUBLE. 

Ml:. Gitnns's Riu-oi-.t. 


From tho Government Entomologist. To tile Hon. the Colonial Seen*, 
tiny. 

llattiealoa, Dili dune )n<7. 

Sir, I have the honour to rep >rl that I left l'eradeniya on We.lue: dav 
the llrd instant, reaching HnUiealoa mi the evening . .t Saturday the r,tl[. 
where I found your telegram of the l-u instant awaiting me. 

“ I regret that my report has been limn oidaldv delayed owing to 
the absence of several of the m »rc prominent planters of tin- district. 
It was not until yesterday (loth nist.) that 1 was able to bold a meeting t > 
discuss the situation. 

It. Meanwhile 1 employed myself in examining the fallen coconut 
trees and ascertaining the conditions as regards the development and pie- 
valence of tile Ted-beetle in them. 

t. I tind tied the development of the insect is eertainiv proceedin'* at 
a more rapid rate than L had anticipated. It is still dith -uk to speak with 
absolute certainty : but I bale found nearly fully grown larv.-e of the beetle 
in trees under conditions that indicate that they must Pave developed 
within a period of pi \ weeks. It seems possible tlfat tin- in-eet niav re.e-li 
maturity m from eight t - ten n -eks time. 

a. At the same time I have b-.-n M»r,..‘ise-1 to iJ n J t; )p it <edv a v.:v 
s avail jH-rceatago of the fallen trees is at pre- i,t atti- ki l bv tie- 1-.-, <)h. 
Oil Easter S- r.mi E-dat-, wiin-b b .re the full brunt of the , -veil. a- and hr.' 
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suffered severely, careful census shows that between ■> and 3 per cent only 
of the fallen tress is infested. On Nindoor Estate (further south) a per- 
centage of 8 trees to the hundred was estimated, but this highor percentage 
is greatly accounted for by the fact that the ‘cabbages’ of the palms had 
been romorod for eating purposos, so affording easy access for the beetles. 

0. There has certainly been a very marked increase in the number of 
beetles captured during the last two months (May and June). Careful 
records of the captures are kept by the Superintendents. These records 
show— in one case— 1096 beetles captured in these two months of the present 
the disproportion is still mere market!, 3,889 beetles having been captured 
year, against 199 taken during the same period of 1906 ; while in anotho case 
in the two months against 138 in tho previous year. But this increase is 
almost entirely in the number of booties extracted from the standing trees, 
and affectod not only estates that have suffered severely in fallen trees 
but these younger properties also in which the damage is more partial 
and confined to the wounding of the crowns of the growing trees. It 
is supposed (and prolmbly correctly so) that the wounding of the crowns 
of the trees by the gale has rendered them more liable to infection 
It soeins to he a general rule— that given an nmplo suppty of easily 
available food — an insect is able to take advantage of it by more rapid 
multiplication. Under ordinary circumstances the trees are to a great 
extent protected by the close growth and imbricate habit of the bases 
of tho fronds. The cyclone has disturbed this arrangement and so induced 
tho present susceptible condition of the trees. 

7. Though from my investigations, I am of opinion that the pre- 
sence of tho fallen trees is at present only a very small factor in tho 
recognised increase in beetle infestation, it will no doubt become a 
much more serious factor month by month, and it is most important 
that measures to eliminate this source of infection should ho promptly 
undertaken. This will not necessitate the immediate destruction of the 
whole trees. It is only the tops and about six feet of the mature trees 
(from 25 years and upwards), the tops and about 10 feet of trees 
between 15 and 25 years, and the whole stem of all younger trees 
that are liable to immediate infection. 

8. The best means of destruction has been a matter of careful 
consideration. The work so far attempted by the European planters has 
been the removal and burning of the crowns and a few feet of the upper 
part of the stemB ; hut this work has now ceased ponding the decision of 
the Government witli rogard to assistance. Moreover this burning is of a 
very partial nature and has resulted only in tho destruction of the foliage 
and tho charring of the other parts of the remainder. Tliis can be 
regarded only as a temporary measure. I have already observed several 
cases of reinfection of these half-burnt crowns. The complete destruction 
of these parts will be necessary. A second burning will be difficult owing 
to the scarcity of suitable fuel, and they are still too full of sap to take fire. 

9. After consultation with the local planters. I have come to tho 
conclusion that a preliminary burning (to get rid of the foliage and leaf 
stalks) followed by the burial of the residue, will bo the most economical 
and practical method of dealing with this material. The soil is loose 
and sandy, so that large holes can be quickly and easily dug. If buried 
a foot below ground level the material will be rendered quite harmless. 

10. The removal of the main stems will bo a more troublesome matter 
hut is one that can be quite safely deferred imtill the upper and more 
dangerous parts have beeu disposed of. The wood of these old stems is 
quite hard aud will remain impervious to beetle for many months. It will 
never afford any attraction to the red beetle {Rhynclioplionis), but — as it 
decays — will gradually becomo infested by the larvre of the Rhinoceros 
beetle ( Oryctes ). In their present condition it has been found practically 
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impossible to destroy the old stems by lire. If split and exposed for 
several weeks, they might, perhaps, be burnt; but they are fo hard and 
dense that the cost of such treatment would bo prohibitive. It ivas found 
by actual experiment, that three men working with axes and steel-wedges 
took 33 minutes to split an eight-foot log. As some <>f these rteun; 
are from •JO to 50 feet in longth, it would bo a hard day’s work for win 
man to cut into sections mid split a single tree, to say nothing of the 
subsequent labour of piling nnd burning the pieces. Experiments are 
now in progress to see if the wool can lie conveniently converted into 
charcoal ; hut I feel certain thattlio easiest method of disposing: of these 
stoirm will bo to cut thorn into sections of about 1" feet nnd to bury them 
in the same manner as has been suggested for the upper parts. 

II. I find that a certain numlier of the stems aro being utilised for 
temporary posts and fencing. There can be no objection to this if it is 
understood thnt such employment must bo really only temporary. 
Eventually the softer euros of such posts will decay mid become a mass 
of loose fibre which will afford an ideal breeding place for the rhinoceros 
beetle. This objection will not hold good in the ease of stems utilised 
in the construction of buildiups where they will ho protected from the 
action of the weather. I would, therefore, suggest thnt the retention of 
exposed posts or mils (unless split) for a longer period than twolvo months 
should he prohibited under the posts ordinance. 

III. At a mooting of some of tlio representative planters of the district 
— hold on the loth instant — I ascertained that several of them would be 
willing to take up contracts for the disposal of the fallen trees. 1 am 
informed that a census of such trees on the European -owned estates lias 
already been submitted to Government, and I think that tint; mnv be 
aceoptod. In dealing with native properties, the fallen trees would lie 
counted on each placo before clearing operations wore commenced, and 
returns submitted together with the claims. To secure the proper burial 
of the parts, the holes should ho loft uncovered- -after the logs ha\e been 
placed in position— for inspection by the responsible person. 

13. I am informed that there may bo some difficulty in obtaining 
the necessary labour in some of thu more .southern arcus, owing to the 
occurrence of a second paddy |<Top and l>> work on now eheiias ; but it is 
net thought that this would interfere with the comparatively lighter work 
of the destruction of th© tops. The disposal of the older stems inav be 
deferred to a more convenient time, as their presence does not constitute 
any imminent danger. 

14. It is probable that these two works will have to be kept distim t 
and contracted for separately. The earlier operations (the disposal ,.j 
the upper parts) will represent only about one quarter of the labour. 

1 have, vie . 

(Signed) E. E. Gi:n:\, Government Entomologist. 


A COCONUT I’EST. 
xi:\v m:\r-. .\_\n 

At n meeting of the Linue.ui Society, held *m November 23th. It* u« 
recorded in .Viitn rr of January 21st. P.V'J. ndesviiplem was reel l>v Mr. 
David Sharp, r.c.s . of a new genus and rpe--io< of (’. J.-ipt'-ra ilY.m, 
Hispida-) from New Britain. Tile generic name Brontisp.a. n. g t . ,. (’i,r\ 
somelidarum (Hispidei, group Crypt- inyrhido d. i« propo.cd n-r the ins.. ’;, 
which lias of late done much damage in eo-.inu! plantations. — JY-q-evi/ 
.IjjricidturiVf. 

K 
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RAVAGES OF RATS AND BATS IN COCONUT TREES- 


(From Animal llcport of the Jamaica Public Gardens and Plantations for 

the year ended 30th September, 18Sl,btj D. Morris, ir.A., f.l.s. Director) 

.Numerous letters have been addressed te me on this subject ; and, in 
addition to this, I estimated that at the Palisadoos Plantation under my 
charge during the late drought, the losses caused by rats amongst coconut 
trees amounted to nearly £100 per annum. 

Dr. Ferguson of Port Maria reports the destruction caused by rats on 
his extensive coconut walks as “immense and the subject lias necessarily 
occupied his attention for some ti mo; while numerous other correspondents 
speak in similar terms. 

The question of protecting coconut trees from the attacks of rats is 
therefore a matter of considerable importance, and with the view of con- 
tributing something towards this end, I have lately been in communication 
with coconut planters in different parts of the island, and from the replies 
received 1 select one or two, which, as the result of practical experience, 
will no doubt commend themselves to careful consideration. The first of 
these replies is from Mr. Joseph Shearer, Yale Royal, Dnncaus P.O.. and 
is as follows : — 

“ I got out in IS82, 1,000 sheets galvanized iron SC inches by 12 
inches ; they stood me with cost and charges £3o. 14s. ; and l,000tin sheets 
of the same size, the cost of which was £28 7s. lOd. Although dearer at 
first, the zinc sheets aro preforable, as near the sea the tin sheets soon 
become rusted. The rats w r ere so bad in the coconut walks wiiere I used 
these sheets that I reckoned they paid their cost fully the first year. In 
putting them on I nailed them flat to the trees with two or three sheathing 
nails in each. If the coconut trees are very close together a rat can go 
from one to other across the limbs, and great care should be observed 
that there aro no ladder’s near by, such as a dry limb hanging on the ground, 
or a mangrove twig, &c,, because if there bo any such the rat will get 
up the tree independently of using the trunk, and the zinc or tin sheets 
would be of no use. It is useful if you cannot isolate all the trees, at loast 
to isolate clumps. Care must be taken, too, to dislodge the rats from the 
top before putting on the tin sheets. The best thing I have found for 
this is sandwiches of bread and phosphoric paste, deposited among the 
roots and fronds.” 

Mr. John Clark, Haugliton Court, Lucia, writes 

The zinc sheets to protect coconut trees from rats have been tried 
liore with good results : the rats that live in tho trees must first of all be 
driven out of tho trees or poisoned ; the sheets must then be nailed round 
the tree, simply fiat against the stem, low enough in the case of short trees, 
so that the rats cannot spring from the trunk below the sheot on to a limb 
that mav be hanging down near the trunk, which they have been known 
to do. It ate have been seen attempting to pass over the sheets and falling. 

“Tho sheets are zinc 42 inches by 12 inches, and apparently 1-82 inch 
thick, and cost about 8d. each in Loudon. The sheets last no time and 
are not to be thought of. The nails for putting them on are ordered as 
5dy. galvanized shingling nails. 

It is very probable that Mr. Shearer’s and Mr. Clark’s plans which 
require only galvanized iron (not tin) sheets 3G inches by 12 inches and 
fastened perpendicularly on the tree by means of a couple of sheathing nails 
will commend itself for general adoption. These sheets cost, it will be 
noticed, delivered on the estate, at the rate of £85 1 4s. per thousand. This 
is a large sum to expend at once on coconut trees, but the bands are 
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required only forbearing trees, and I quite agree with Mr. Shearer tlial 
where (he depredations by rats are really bail, the slice! s will pay for 
tli ei nr elves during the first year. With regard to the preceding remarks 
it is to bo noticed that the rat which commits such damage in coconut 
trees is the black species, much smaller than the ordinary brown ml of the 
cane-helds. It is a splendid climber, und as it builds its nest in trees, it 
is beyond the reach of the mungooro. which is a very indilfcrent climber. 
As I have before remarked,’ it ir, only iu the open, where cultivation i? 
carefully kept up, and tho rats have no special shelter or trees to climb, 
that the mongoose is a successful rat -killer.’ 

In 8t. Thomas-in-the-East Mr. .lames Harrison informs me that he 
millers principally m his coconut walks not from rats of anv species, hut 
from frugiverous hats (called by the negroes “rat bats.' 1 probably, as 
suggested by (loose, to distinguish them from butterflies to which they 
give the uanio of hatst. Mr. Harrison finds the best plan to keep (loan 
the ravages of tho hats “ib t<> shoot them in the day-time whilst hanging 
in clusters on the trees.’’ 


-K — W- 
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CULTIVATION OF THE COCONUT PALM. 

Lectphe bv William Jakpixe. 


The cultivation of tlie Coconut Palm is noiv so universal in all tropi- 
cal countries that it is noxt to impossible to discover its original habitat, 
and there is no authentic account as to when the first coconuts were 
drifted to the shores of Ceylon. Those who wish for information on 
this head, and are curious as to the traditions concerning the Coconut 
Palm, will find it all set forth in the introductory portion of Ferguson’s 
“ Coconut Planters’ Manual.” So far as Ceylon is concerned, the reliable 
information available points to the Dutch as the people who really began 
the systematic planting and cultivation of the Pa'm ; and once planted 
along the seaboard it has been regularly maintained by the dwellers on the 
lar.d, and has so spread over all the lowcountry, that it is estimated there 
are at present more than 830,000 acres under the product. The old idea 
that it would not thrive far from the influence of tho sea breeze is exploded, 
as it grows well all over the lowcountry, where tho soil and rainfall are 
suitable, and even in sheltered valleys at an elevation of 2,000 feet, as in 
tho town of lladulla. We must also give up the poetic fancy that the 
coconut tree stretches out towards the sea because it loves the briny 
breeze. Tho truth is, that the tree is a lover of light, and will bend in any 
direction to reach it ; and as there is no obstruction on the sea shore it 
naturally bends in that direction, and would do the same if the open space 
were inland. So sensitive is it to shade of tho lightest that it instinctively 
bends away from it, and instances may be seen where the tree has grown 
almost horizontally till outside the influences of tho shade, before it 
assumed its upward growth. So exceedingly useful is the coconut tree to 
man, that one might well believe the Hindoo tradition that it was one of the 
three palms ^Coconut, Palmyra, and Date) sent from tho abode of the 
gods a~ a gift to humanity ; and certainly it was a gift worthy even 
of the gods, for in the regions in which the palms grow none are 
so useful or so great a blessing. For the success of a Coconut Plan- 
tation the first essential is the right kind of soil ; that secured, all 
else is easy and success assured ; that missed, leads to constant trouble, 
increased expense, and often to failure and loss. It is marvellous how 
men will go on planting lauds utterly unfit, though they have constantly 
before their eyos the fadures of others on like soils. If a census could 
be taken of the acreage of all bad lands planted, which never have paid 
and never can pay, it would be scarcely credited. When land unsuited for 
the successful growth of coconuts has unfortuuatoly been purchased, and 
even gone as far as to be cleared, the cheapest thing for the purchaser is to 
let it revert to jungle. The loss of the purchase money would bo as 
nothing compared to the constant drain should he decide to cultivate it. 

Descri/ition uj Lands. — Tho best soil is of course the alluvial deposit on 
the banks of rivers, where the laud is periodically flooded for a few days ; 
fortunate, indeed, is tho possessor of such lamb The next best is a deep 
sandy loam, and 73 per cent, of saud is not too much. On such land tho 
trees grow rapidly and come into bearing early and respond readily to 
manuring. After this comes a dark chocolate loam, either alone or mixed 
with quartz or largo stones ; or a brown soil, also mixed with quartz and 
stones. These soils, though they may be rich, are, owing to their greator 
tenacity, not so good for the growth of coconuts, as the trees are slower in 
growth and take perhaps 12 to 15 years to come into good bearing. Avoid, 
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ns you would your worst onoiuv, cabook, clay, and clav-gravel Foils, for 
thoy cnn never ntako successful or paying estates. Provided there is 
sufficient natural drainage, the flatter tlio Innd the better, .Modcrntclv 
steon land, if of "ood soil, is not to be despised, though the cost of nil 
wonts will be slightly enhanced. 

Rainfall. — From CO to 80 inches nyenr, well distributed, is what suits 
tho coconut tree best, though it will thrive and bear well with r>0 inches 
on doep freo soil, whore tho roots can travel easily in search of water. 
Less than GO inches is porhnps hardly suflicient even on the most suitable 
soils. It has been said that a rainfall of |O0 inches and over sends tho tree 
to leaf and diminishes fruit production, 1 have not found this so. 1 know 
lands receiving up to 100 inches a year which compare well with thoFe 
receiving only So. If the soil is good, the extra rainfall does not seem 
to do liurni. 

Nurseries. — Where any largo oxtont of lands is to ho planted it is not 
possihlo to got lints from selected trees for sowing in a nursery, though 
this might do done for raising plants for supplies. When selecting 
from a heap fully ripe nuts should be chosen, the water in which gives 
a motallic ring when shaken ; they should ho of medium size, and ns 
smooth and globular as they cnn he got, ns such nuts liavo generally thin 
husks and nro borno on a short fruit-stalk, and tho trees are good hearers. 
Tho site for a nursery should ho love! and not fnr from water, as tho nuts 
must be liberally watered during dry weather. Cutntroncli say 1 feet wido 
and 8 inches deep ; removo all tho soil aud put in tho nuts touching each 
other, with the stalk end upwards; put in soil and fill in all interstices, 
ramming in tho soil with a stick ; water liberally and then put in more 
soil, leaving only two inches of the top of the nut exposed. 1 have found 
this method tho most successful. A great deal 1ms been written as to the 
host position in which to lav down nuts in a nursery. My observation 
is that it makes very littlo difference whether placed with tho eye end 
upwards, on the side, or the eye end slightly elevated ; they seem to grow 
well in all positions, and I have read of a man sowing them with tin* eye 
end downwards, until what object or with what success 1 nover heard ! 

Lining. — The bnso linos should he laid down with a lining instrument 
ns had lining remains ns long as the estate lasts, a witness to the careless- 
ness of the Superintendent. All distances, trom J4 by J4 feet to go by go feet 
apart have their advocates ; I think 'JO by JO feet apart a good distance ; tho 
trees, except on tho richest soils, have ample room to grow, and there 
is no unnecessary loss of space. I have not found that trees planted Go hv 
go feet apart bear any more nuts than those planted Ji! by JO feet ; and 
tho loss of 10 trees an aero is a serious matter; mul this becomes very 
apparent when, in manuring, there only -ts trees per acre to expect extra 
crop from, instead of Ot trees. All planters with any knowledge of the 
habits of the coconut tree never plant nearer than JI by JI feet, hill too 
ninny of the ignomnt villagers plant so close that it is impossible for 
tho trees to bear til! they are about go years old. when they nre able, 
through the pliability of the stems, to sway >>nt in various directions 
ill search of light. This is one of t' e tilings the t 'ey b n Agricultural 
Association should givu its attention to In tho interest of the people 
a law should be passed forbidding' unv one I . plant coconut trees nearer 
tlmu J; bv Jt feet apart : and I would even go further and prohibit their 
being planted under jacks, mangoes, brr ad fruit. Ac. The triangular n. el hn.| 
of planting, by which tin trees can be got into t.n aero instead of 7" will, 
1 have no doubt, n-nnmmoiid ll'elf to the goiyn. win* has an in- .t;able 
desire to cram into nu in re as many plants a- he thinks lie can g. t t-. gnu.-, 
regardless nr- to whether they will bear. To nn-, one of the greatest 
rr- onunemlattoiie of planting in sipuies is the extra : p.u •> In- tin on r-.«-v 
four trees which admits <d newo light and run getting tin gi-.mnd; a 
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Holing . — Three feet cube should be the standard, a cubic yard every way. 

Planting . — Where plants have been raised by laying the nuts on their 
sides, fill the hole with IS inches of good soil and put the nut on the surface, 
pressing it into the soil for about one inch steadying the plant with a sticll- 
drivon into the side of the hole and tying the stem to it. This will keop 
the eye or sprout free from contact with the soil, where it would be liable 
to the attache of the white ant; when the plant is well-rooted fill in to 
cover the nut. Whore plants have been raised in a nursery, with the eye 
endup, fill the hole two-thirds, and when planting bury the nut to within 
one inch of the surface of the soil in the hole. In both cases there will 
remain about a foot of the hole to be gradually filled in by weeding and 
wash. It is not uncommon to see plants put at the bottom of a threo-foot 
hole, and where the soil is at all hard, the plants when 0 or 7 years old 
may have a poorly developed stem and the hole be still two feet deep 1 
This only shows what a hardy plant the coconut is, and what unkind 
treatment it will survive. There are some soils so retentive of moisture, 
where the water percolates so slowly, that the least depression retains it 
for weeks, even with a deep drain within a few feet of it. In such a case 
the only way plants can be raised is by filling the holes right to the surface, 
and wllen putting in the plants, burying the nut and four inches of the 
stem and filling in the soil again to the surface, so that no water can possibly 
lodge ; iu this way they grow well. Drains should be cut where found 
necessary. I am doubtful if it is advisable to drain and- plant iu really 
swampy land and old paddy fields ; the cost is great to do it thoroughly, 
and the results doubtful, in my opinion. 

Treatment of Plants for the first Five Years . — The practices are many, 
from permitting the jungle to grow up for a few years and then cutting 
it down, to clean weeding the wholo surface. The latter is rare except 
where grown with cocon or tea. The accepted method is to allow the 
grass to grow', keeping down weeds and jungle growth, and keeping a 
radius of from three to four feet round the plants clean-weeded. 1 think 
if in the second yoar this radius were increased to six feet, it would 
bring on the plants much faster. I have in my mind’s eye several pat- 
ches up to ton acres, which were kept clean-weeded from the time of planting 
till the fifth year; now that the trees are ten to fifteen years old they 
show a growth of quite five years over tho others planted at the same 
time, but having only a radius of three to four feet kept clean round 
each plant; they also came into bearing four to five years before the 
others. I should mention that the ground was not exposed to the full 
force of the sun, as cocoa in one instance and Liberian coffee in others 
were grown for four years. If catch crops like cotton or manihot were 
grown with the coconuts for four years, necessitating the ground being 
kept clean, I am convinced it would pay well to do it. 

Ploughing . — Where tho soil is light and free, ploughing could be .done 
with benefit in alternate years, after the trees have attained their eighth 
year; but where soils are stiff — and they are in tho majority in some 
districts — we have neither the ploughs nor the cattle capable of doing 
the work effectually. The only other way to loosen tho soil is to, say 
once in three years, dig it over about six inches deep with mamotios, 
burying all grass and weeds in the process ; and whore the soil is defic- 
ient in it, scattering broadcast about a ton of freshly-slaked lime per 
acre. If at the same time, the seeds of some nitrogen collecting plants 
were sown, it w'ould materially lessen the cost of tne work, as so much 
nitrogen would bo added to the soil when tbo plants were put down and 
buried. When a small steam roller, with diggers attached, is placed upon 
the market it will be a boon to Coconut Planters. 

Propping . — This is an absolutely necessary work, from tbo time tho 
tree begins to bear till tbo 15th or 20th year, according to the nature of 
the soil. Each bunch neoding it is propped up with a forked stick finely 
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pointed: tlie forked position is inserted between tlio nuts till it catches 
the fruit-stalk. It is then slightly raised, so that the iroight is partly 
lifted from the fruit stalk, and the sharp point inserted into the stem of 
the tree, the weight of the hunch keeping >t m position. Why it should he 
necessary to support the fruit of the coconut, in its early years, in tins way, 
lamuiinblo to say; but it seems to indicate a weakness, due perhaps to 
something lacking in our soils. Can any of our numerous agricultural 
chemists say if thero is any chemical that can be added to our manures, 
capable of "toughening the fruit-stalk t Where jungle is scarce propping 
is rather costly. 

Manuring. — Coylon soils, ns a rule, are poor, and to rast satislied with 
the returns nature givos, is, in the case of Coconuts, bad policy. If we 
want heavy crons we must put into tho soil the manures necessary to 
produce them. When should I begin to manure v So soon ns you see that 
your plants liood it. If there is a child or an animal suffering from inanition 
you do not say. Oh! You are too young to be fed up, it nmv do you harm, 
and it would lie wrong to accustom you to nourishing diet ; (this is practically 
the argument of those who say you should not manure young coconut 
trees); but you nt once treat tho child or animal in a rational war ami 
give it tho food suited to its condition. So should you do to your plants. 
Home want assistance earlier than others: and when a person" can it fiord 
to do it he should begin manuring before bis trees slum- by scanty heads 
of leaves and reduced crops that they are lacking food. Manure half tho 
estate each year, for I knor of no manures —except coarse bone dust — 
which will last ^unexhausted longer thnn twe vests, and on no account 
should tho trees ho allowed to fall into a poorer condition than that in 
which tlioy were maintained by the manure. There are many Agricul- 
tural Chemists now in Covlon, no there can ho no difficulty in ascertaining 
the right manures to apply. Without doubt cattle manure is the best? 
but much of that is not available, as pasture outside the estate is rarely 
to ho had, and although the passing of herbage through the intestines 
of an animal makes it more readily available as food for plants, the 
grazing of eattlo on an estate, nnd concentrating the droppings to" one 
part, is after all only “robbing Peter to nay Paul. ' It adds nothing to 
tho soil, hut tends rather to exhaust it the sooner. Many persons with 
tho means have not the conrugo to spend money on artificial manures, 
fearing that their money limy ho lost. Tins timidity nriFoi from ignor- 
anco, for tboso who lmve used artificial manures know that, whoii" the 
proper manures nro used and judiciously applied, they always give 
remunerative rotums. Again, ignorance makes many impatient ami dis. 
heartened ; they apply manure ami expect to see results in crop within 
n year, forgetting, or not being aware, that it takes ipiito six months 
lieforo artijieial manure becomes to any extent available to the tree, ami 
that it takes a year from the setting of a nut t * its ripening, also that on 
poor lands the "first application iv almost nil appropriated for the building 
up of tho constitution of the tree, ninl that it is not till after the Second 
application that results in crop nro sp”ii. Others object “If we hc-in t.,, 
manure we must continue it ' : that certainly Von mast, ami if the money 
invested in manure yields go to fin per rent. 1 fancy most persons would 
desire to continue it! Various nitrogen-collecting plants, through the 
praiseworthy etforts of the ltovnl llotnnic.il Cardens’ slatf. are i .,«■ 
living grown experimentally, and no doubt we shall < 0 >on have reliable 
information an to cost nnd remits. H is neces-arv to remind owner.* that 
manuring does not only iucreise crops, but prolong* the life of the trec- 
for probably from 2n to Si years I 


Enemies of the Co'oi.et Plant . — ll’/iife .Infs. - Tla -C are me very 
destructive except on old lands where no jungle li.it grown for many year-’- 
where they have decaying timber mid roof*- to lei-d upon ; j.,' lt !| v do 
much harm to plants. Many rem.-Iie* have b--e>t propo-.-d. "im: 1 ln\,- 
found the following effective -I’laee_ half a (juart of n!t under the nut 
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of tlio plant anti keep it in its place by a stake driven' into the ground, 
tying the stem of the plant to the stake; no earth shoidd come in contact 
with the nut, and after the plant is thoroughly rooted earth may be gradu- 
ally filled in ; mild showery weather should be chosen for this. " A very old 
and experienced hand recommends dipping each nut into a thick strong 
mixture of salt and cow dung; a pinch of corrosive sublimato added 
would be an improvement. 

Wild Pius. — Where these are numerous they are very destructive and 
capable of destroying almost every plant in a clearing within a week of 
planting out. The only remedy in such a ease is six months before putt- 
ing out the palms, to plant up the clenring with mauihots and sweet 
potatoes ; the pigs being fond of these will confine (heir attention mainly 
to them, and do the minimum of harm to the coconut plants. Where 
not so numerous a reward of Rs. 5 and the carcase will send a good many 
Shikaris on their tracks. 

Porcupines . — There are very wary and destructive animals. The follow- 
ing plan, for their destruction, was tried with marked success on an 
estate near Ambalangoda. Take a few coconuts that have germinated 
sufficiently to largely develop the fuz-ball inside the nut ; split the nuts 
with a clean stroke of a sharp axe, aud into the fuz-ball mix about two 
tea-spoon fids of “rough on rats”; close the halves together again anil tie 
loosely with a piece of jungle creeper. Leave these in the tracks of the 
animals ; so long ns there is the least- taint of the human hand they will 
not be touched, but after the animals will feed on the nuts and die. 
Seventeen were killed in this way within a fortnight. This plan would 
also suit for the Bandicoot rat. 

Cal tic are most harmful to young plants, for if badly eaten down by 
thorn the plants must he replaced with others, as they will never thrive 
or grow into good frees. The only protection against cattle is n good 
fence, and to allow none into the estate till the plants are five years old. 
Perhaps Mr. Price of Delwita, Kurunegala, might favour the Association 
with a description of the method ho has perfected, by which nearly 
iU.M buffaloes are grazed on 1.400 acres of coconut laud. A third of the 
plants are young and ordinarily would bo eaten down, and yet scarcely 
any of them are damaged. 

And now I come to the greatest enemy of all. which begins its work 
when the others enumerated are incapable of doing further harm. I 
mean the “ Kandapanuwa ” (Rhynchophorus ferruginous). I do not intend 
to give a description of this insect, or its ravages, as it is well-known 
to all Coconut Planters, and has been fully treated by Mr. Francis 
Bevon in the paper recently read by him before the Ceylon Agricultural 
Board. Anyone wishing for fidler information can find it at page 
clix, of the Appendix to Ferguson’s “Coconnt Planters’ Manual” in a 
most instructive and exhaustive paper by the Director of the Royal 
Botanic Gardens, Singapore. If men were put on to search for beetles 
from the time the trees have reached their third year up to the 
eighth, many plants would be saved, as they can be when the attack 
is detected m time : when far advanced it is best to cut the tree down, 
kill all the larvte aud pupa aud then thoroughly bum all the affected 
parts. Why the u eevil should so seldom attack trees after they are S 
feet high has not yet been satisfactorily explained. The suggested 
change in the condition of the sap, when the plants are about to blossom, 
making it more attractive to the weevil does not account for plants four 
and five years old being attacked, and as this condition of the sap continues 
all through the time orblossoming and bearing, it is difficult to explain why 
trees ten to twelve years old are rarely attacked. If, however, the weevil 
can only deposit her eggs in a crack or wound in the stem or branches, and 
does not use her ovipositor, this immunity from attack can be explained, 
as it is rare for the stem to be injured after it attaius a height of ten feet. 
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(Mr. Itidlcy iu his paper on “The Destruction of thu Coconut Palm by 
tiio Mo (.'tips' writes, “• Possessed of a remarkably loin; ovijmsitor. it find* 
its way to the base of the loaf stalk of thu pulin, and pushes^ the eggs as 
deeply into the body of tho troo as it can.' : A writer in the Eneyelopiedin 
Ilritlniiiea aavs the insect innkoa a hole in the tree with its long rostrum 
or proboscis,' and shoves mi egg into the hole ns woll it may he. too, 
that this red weovil cannot fly very high. The elytra (of weevils) are very 
hard, and in some easusfused with one another, rendering (light impossible. - ’ 
May this not ho the ease with our weevil to a limited extent, nnd ns 
regards upward flight ? 

The *• Hliinocerous” Hoetlos (Orijctox MiiiirKcrott*). — Wherever l lmvo 
lived on Coconut Estates in tho Northern, Xorth-Western and Western 
Provinces -I know nothing of the Eastern — 1 have found this beetle do so 
little harm boyoid frilling somo of the leaves, that I have left it strictly 
alone. It doe's occasionally and accidentally cat out thu heart of a young 
plant anil so kills it, but 'this occurs so seldom that it is not worth 
■'considering. Where these insects are so numerous ns to fray every leaf on 
every plant (as I have seen in parts of tho Puttalam district; it may lie advis- 
able’ to spear thorn ; but beyond the unsightliness I have seen no harm 
done. Do not meddle with the brunches of young trees, beyond cutting 
back the dead ones. ; let them stay on the tree till they fall oil' of their own 
accord. Many plants are exposed to the attacks of {lie red weevil !>v the 
premature removal of tho leal stalks in tho desire to make the plants look 
neat and trim. 

Any one desirous of going in for Coconut cultivation would do well to 
carefully consider my remarks on soils, and also disabuse bis mind ot the 
very prevalent falaoy -mainly amongst Europeans— tlmt Coconut trees 
come into hearing in six years. This occurs only on the linost soils, and 
even then tin' bulk of the trees are not in bearing till the Sill year. On 
inferior soils it takes in, 15 and c\ on go years for the trees to bear anything 
appreciable. The “goiya " who plants his few dozen trees, and does not 
count the value of liis labour, enn afford to wait, but not the Capitalist, 
who invests his money in the hope of ijniclc returns. Under the most 
favourable conditions the cost of bringing mi estate into bearing is consid- 
erable; what then must it be when expenditure ami compound interest 
go on accumulating for 15 years. The cost of producing the estate i-' 
then far more than it can over fetcli in tho market. It has often 
struck me tlmt the natives of Ceylon pav little or no attention to the 
item of interest in planting mutters, for if they seriously did they would 
lind that in very many cases it would (my them better to lend their money 
on the mortgage of house or landed property than to open Coconut estate':; 
with it. If seme of this sounds pessimistic it is due to those who will 
persist in tiying to grow coconuts v, here nature never intended tliev 
should be planted. ■ Tropical ,\<jriritituri?l ami Mai/a-im' of tlo' (' .|.,v 


COCONUTS AND CLAY SOILS 


To the Editor. Tropha' Aijoio/dfiirift ,f- J/to/a-iiic of tho C. .1..V. 

Pnvworedjo. ISth .Inly, Juu5, 

Dl'-.u: Sin. — I am planting ccc, milts m .lava, mid am a little confined 
by advice given by Mr. W. .lardue- in your bsii,. ( ,f ,luin\ 

lie says. “Avoid as nm would your worst emiov clav gii.inul for 
planting coconut palms I have on iny place (.lie limeniM ( 3 «“*) c.vonut 
palms now eight years old. Tlo-se trees are all iu bearing and Inn e ojv,-,i 
n fair crop lor two years, and before writing this 1 |;m <• tikeu , 
me |s<m n\ents. which are as follows : -I'irciniifen-ine one vnr.l fr.-u, 

l 
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ground 4 foot; length of atom to branches 20 foot; 
atom at height of 18 feet, 3 foot 5 inch os. 


circinnferonee of 


I have also counted the fruits on ten palms, and they averago 110 
nuts to the tree. The brandies are about 25 feet long. I consider those 
palms are very fair, and I am planting 10,000 this year. The soil is a 
stiff black clan formed from the disintegration of lime stone and is so 
hard that it cracks in tho hot weather. The height from sea-level is 
1.000 feet. These trees were planted eight years ago, and for six yoars 
were not tended at all. When I took the' place over there wore all 
kinds of weeds and trasses growing around them. Surely thoro must 
bo some kinds of clay that are suitable for coconuts? fn travelling 
around Java I have seen no better trees than mine, although as you 
know in Java they have soils of all descriptions. I think where tliere 
is abundance of lime with the clay, coconuts will grow very well —Yours 
sincerely, — A. Allen. * J 


SALT IN COCONUT CULTIVATION- 


(To the Editor "Tropica! Agriculturist.'’) 

March 2nd, 1904. 

Dear Sir. — T he reasons I have always adduced, for the necessity of 
salt in coconut cultivation carried on away from tho immediate sea-borde, 
are:— (!) that the original home of the coconut is the sea-shore; (2) that 
salt has a mechanical and chemical effect on the Boil ; and (3) that for the 
above roasons, it is not reasonable to measure tho necessity for salt in 
coconut cultivation by tho results of chemical analyses. 

It is very gratifying to find a confirmation of rav views by a high 
authority, or, to be more accurate, to lind that the views I hold on tlie 
subject are in accord with tho3e of a well known agricultural chemist. 

In reading “Principles of Agricultural Practice” by Professor Wrightson, 
I find : — “The parent form of Managelwurzel is a maritime plant, tne Bela 
Maritinm, which grows wild near the coast, in situations where chlorine, 
in the form of chloride of sodium, is abundant. It is well-known that, 
while even in inland districts, some twenty pounds of chlorido of sodium 
per acre is yearly brought down in rainfall nearer the coast, where sea-frets 
are common a very much larger quantity iB yearly poured down over an 
acre. The Mangelwurzel being a cultivated form oiBcta Maritime, appoars 
from long usage to require a large quantity of common salt, and the 
application of this substance |increases the yield by many tons an acre, 
especially on soils of light, loamy character. These cases seem to show 
that special manures are of use in a manner quite distinct from soil require- 
ments.'’ Again, “ Additions of sulphate of potash, sulphate of magnesia 
and chloride of sodium (common salt) often produce a considerable increase 
in Mangel, but it is open to the viow that the effect is a good deal owing to 
tho common salt, rather than to the magnesia or even the potash, 

Will not the Government issue salt for coconut cultivation as an 
experiment to begin with ? — Yours truly, B. 

Honolulu, June 15th, 1904. 

Dear Sib, — I n the April issue of your paper recently to hand I noticed 
an inquiry as to the benefit an application of salt has on the growth of 
coconut trees at an altitude. For the benefit of “B, ,; the party inquiring. 
I would state that at an altitude of 1,800 feet my coconuts treated with 
salt were soven feet higher at the end of the second year than those 
untreated. Salt was applied when tlioy sprouted.— Yours truly. 

F. W. Thrum. 
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CLEAN WEEDING FOR COCONUTS- 


A weed has been described ns a plant out of place. but the term “elonn 
weeding •’ signifies net merely flu- keeping nut of objectionable plants 
from cultivated arcus, but also tho suppression of grasses and “clovers " 
which nro generally permitted to grow in orchards and locally in coconut 
gardens, in order to provide a “ lute ' for cattle. 

While such plants of prescribed growth .is tea are always clean-weeded, 
it has hitherto been thought that tne sturdy coconut palm is in no way 
prejudiced — if not actually benefited — by tho growth of grass in its 
neighbourhood 

Without going into tho pros and cn//s of the question, we may state 
that tho experionco of some planters seems to support the fact that 
coconut estates are host kept clean weeded for at least the tirst four years, 
so that tho roots of tho palm may havo undisputed possession of tho soil 
and havo all tho available plant food at their disposal during tho “tender 
years” of the plant, and until it becomes throughly established in the 
ground through tho ramification of its roots. 

Trees grown in this way are reported to have nil immense advantage 
over their follows in gniss-eovored areas, and we have it on the authority 
of a planter of acknowledged experience that the maturity of tho trees are 
at ctcrix p« ribms advanced ny quite two years. 

It may lie advanced that the expenditure on keeping coconut land 
clean weeded is incommensurate with the advantages to he derived, hut 
this would seem not t<> bo tlio ease, for tho cost is reported comparatively 
small. During tho first four years it is said that the total cost for tlmt 
period should not exceed Its. .')u per acre, and He. I per acre per annum 
(or even loss) is given as the subsequent cost. 

(bn- of the chief advantages claimed for the system of clean weeding 
is tho frequent stirring of the soil, and it is asserted that even if tin- same 
benefit is to hu secured by periodical i-l-nighing up of laud under grass, 
tho relative cost of the latter practice will he considerable. 

Wo are aware that Mi. John Hughes. the veteran Chemist, is in 
favour of elenn-woeding. and mention:, that the English fruit grower has 
also come to believe in tin- system. 

There is one advantage which lias not been referred to bv tli-e o with 
whom we have s)-okrn on the advantage* ->f clean weeding, and that is tin- 
greater imimmiti which young plant* would have from the •‘|-oi'oueri 
tooth : of cattle, that arc n* a matter "f coupn- a!low<*l to graze ovei 
Intel under gm**. In tins connection tlu- question may hi- a*ki* 1 -with 
clean weeding, what provision is there for tin- upkeep' of estate stock? 
That is a question we will not set ourselves t-- answer at present. If it 
i* established that < --counts or-- immensely benefited at small ,-o*t bv beiuc 
i le.-llt-w-ssle-l foi at least tin- tirst four year* of their growth, tin- Mst-in 
is bound to e-m- mt>- login-; lag tln-c.- are many pi.n-tic.il men v.'lu- < 1- > 
not approve of the pi in-tu-e mid linv.- no -haibt g.-ml r-Ms.-n* (•• giro. 
Altogether a ilisciis-ioii <m the respective m-rit* of cultivating ..nuts 
on gra«ss-inen"l and • h-an-wi -sled l.ui-1 sln-idd piov,. !, , int- re. ting 

,unl prolitabl-. — Vn-pr-.i! ,1-jt t--ulf -irii-J. 
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SPRAYING COCONUTS 

FOR NUTS FAILING TO SET. 

The following is an interesting extract from the report (Mar, I9W) 
oi the Travelling Instructor of the Jamaica Agricultural Society, with 
regard to the spraying of coconut trees failing to set their nuts The 
spraying materials used are 

COPPER SULPHATE AND PAEIS GREEN. 

•‘With reference to the disease causing tbo dropping off of yomm 
coconuts, and the death of trees, I beg to report that during the past year 
I earned out the following experiments : — 

On Tuesday, February 3rd, at Content, the property of Mr. John 
Hudson, near Allies Town, Ramble, I sprayed two trees with Bordeaux 
mixture, with Paris Green added. I removed all loose, dead material 
from the trees, and gave them in the presence of Mr. Hudson a most 
complote and thorough spraying. The note which I make on these trees 
at the time of spraying is as follows : — 

“ Leaf growth apparently fairly healthy. Trees about eight years 
old, throwing out flower spikes but no nuts “holding.” Roots apparently 
healthy. Very old sugar cane growing on same land, looking very healthy. 
Avocado Pears also doing well. Bananas also give bunches or 10 up to 
14 hands, and look exceedingly health}’. The Inna is apparently very rich.” 
Since the spraying no nuts have dropped from one tree, and there is no 
doubt that whatever disease had attacked this treo has been effectually 

a ted for tlie tune being by the spraying, every female flower now 
oping a perfect nut. No A is not quite so favourably situated ns 
No. 1, as regards free play of light and air, and to this fact 1 attribute 
the lack of complete success of the experiment on this tree ; still it now 
lias on good nuts, whereas previous to the spraying, it never had one 
good one. 2ud lot treatod at Content,- three trees sprayed with 

BORDEAUX MIXTURE WITHOUT BAR IS GREEN. 

Sulphate of Iron applied to roots. Note at time of spraying : — Land 
common pa lure, good slope. Guango and other trees aronnd look healthy. 
Trees uge about 12 years. No. 1 dropping all nuts. No. 2 some nuts. No. 3 
lioldiug one or two on bunch, rest dropping off/' Of these No. I is improv- 
ing ever}' day ; No. 2 holds every nut and has now big bunches of nuts ; 
No. 3 now holds all nuts. Note — No. 2 of the group used to produce false 
nuts, that is those which did not drop off in the very early stages, simply 
developed shell with nothing in it ; all nuts are now good. 

3rd lot treated at Content, Throe trees treated by burning off dry 
trash, “Strainer.” Note made at the time: — No. 1 drops all nuts. N o . 2 
produces nuts with nothing in them. No. 3 produces a nut occasionally. 
Leaf growth of 1 and 3 healthy, 2 only middling. Trees apparently 
15 to IS years old. Nice fine day and trees blazed well.” Nos. 1 and 2 are 
now commencing to hold nuts ; No. 3 is holding well. 

At Knockalva, on February iitli, three trees were sprayed with 
Bordeaux mixture with Paris Green added, and numbered 1 to IN . On 
the 7th February applied 2 ounces of sulphate of iron to each of six treos, 
nlso burned one tree, but had to stop, as other trees were too wet to burn. 
On February 9th burned nine more trees, numbered 1 to 10. The 
burning was done in the same way in each case by merelv setting tire to 
the strainer. Note.— The sprayed trees were marked in Romnn numerals, 
the others in ordinary numerals. 

The trees at Knockalva are much clustered np with other vegetation, 
and the laud appears to bo very wet, and many of the trees are poor 
and weakly. 
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Xnue of the truer, sprayed nt Knoeknlva shownny improvement except 
No. IV. which is milch improved and holding nuts. This nt the (imo of 
spraying was n healthier, stronger looking tree, although previous _to the 
spraying it had never developed a nut. Of the burnt trees -. 3, G, 7 and S 
are holding nuts much bettor. l,t,9nnd lOnre net improving; when lmnit, 
with the exception of No. 1, tboy were not looking healthy. 9, 3. 5. were the 
bent trees wlieinbunit. 

The trees at Knoekalvn treated with sulphate of iron were in n better 
and more open position than the others, blit thuy still look as though they 
might die at any minute ; the treatment lias apparently not been of the 
slighost benefit. * 1 propose to spray these trees nt the earliest opportunity. 

Six trees treated with salt at Lindo Hill shew no improvement, the salt 
apparently not having the slightest effect. I propose to spray these also. 
ur.sfi.T or Tin: r.xi’KKtMitSTs. 

To s\im up briefly the result, or rather the present observable effects of 
the experiments, it would appear that the first thing to observe is the 
general appearance of the tree, whether healthy or not. health being 
denoted by a thick stem (not bulbous) fine dark green leaves, and large 
apatites bearing nuuiv female flowers. If trees in this condition fail t<> 
bear lots of fine mils but drop when they are the size of a hen's egg. such 
trees will, 1 think, he found to bo suffering from the disease attacking the 
flowor spikes ; this disease appears to lie likely to become virulent nt any 
time, and in that stage it kills the finest trees in a few months. I have 
seen lino trees attacked and killed in two or three months, that is, they 
have been bearing ns well as it is possible for trees to bear, never a mil 
• hopping, then suddenly nut» begin to drop, and before the last nuts 
on the tree are more tlio.ii two-thndr developed, all the other spikes 
have turned black, and the heart lotted out of the tree. These trees 
will derive benefit from spraying. 

f)n the other hand, if tho trees an' suffering from debility, through 
bad drainage, insufficient aeration of soil, or insiillieieiif plant food, then 
spraying or other treatment of the top is about ns iiielfertual as drawing 
a tooth to relieve gout in ft man's big too. The enfeebled state of health, 
almost without exception causes linn-production of female flowers, and 
also though probably of less degree in importance, smaller, fccblvdnnking 
undo flowers, I have not been nldo to undertake any soil fertilization 
experiments with a view of finding out anything more exact than that 
pointed out by the fad tlml 1 have very iropicutly si on trees near 
Kitchens, hogstyes. etc., bearing very lie.nily, while ten yards oil' trees 
of the same age. in many eases planted on the same day, have never 
borne a nut. 

i m rm:i i\< r. or iiimin \oi:. 

The young trees abo at Hogue which Mr. Fd wards drained on mv 
suggestion, altliough not \ et fruiting, show the immense impm lanee of 
drainagt. these trees having lost all trines of the yellow look wliieh 
they halt before draining, and in most of the trees the new leave* nrf . 
three times as long as those produced before draining. I nine remark 
here that Mr l'arle laughed me to seorn when I suggested that (hem 
tree; were suffering troin defet tun drainage. 

I I VM IVo Too Tim KI.V . 

Allowing the t'ees In lip shaded and clustered up bv otk": tree*, r 
about av fatal to a go.-d . i.,p a; any d'-ivne iMaginahlr,’ and v. t 
ale still planting at di-tan. -e« so mlh uloii-. that I lefiain from mintnciii." 
them two to lime chains Is ipute dose ei.otigli, Fetter to be ten 
too far apart tfuiti on.- foot too near. 

fries planted on poor dry, gr,,s.di\ ridge I...,!; ;1 h.ut tin- 'im,. 
tine." m undetdiaiinsl i ,oi land, in • .o-h '-.i-e I ; j tf,,. ., u ',} 

talk, they would l»d| tie* “tice t A ' 1 * 0 '* ;. -n h .,i wfial li.' not ,, . 

and t o ; > lutb> of what they no want. 1 tsigpjM • 'V, t'l.xo". n a. 
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THE GERMINATION OF THE COCONUT, 

By Ivor Etherixgtox. 


The seeds of most plants grown as agricultural crops are so small that 
no attention need be given to the position of the seed in the germina- 
ting bed, particularly in the case of minute seeds scattered broadcast 
or sown by means of a seeddrill. Even with much larger seeds of the 
planting products of the tropics, such as tea, cacao, and the species of 
rubber plants, Ceara, Castilloa and Herea, there is no necessity to take 
precautions that the seed may lie in any particular way in the soil. 
However placed, the seeds seorn to germinate equally well, and the young 
seedling plants grow up equally straight and sturdy. The coconut, how- 
ever, has such a very large seed and the aperture in the kernel, through 
which the embryo plant has to push its way up through the surrounding 
husk, is so placed, that the position of the coconut on the seed bed 
is of some importance in its germination. 

If the nut is laid on its side, horizontally, or nearly so, the plumule 
and radicle grow vertically up and down in a straight line through a 
minimum of the surrounding husk, and tho water in the kernel reaches 
the germ and keeps it moist during germination. This the native 
Sinhalese practise from their empiric knowledge. 

An extensive series of experiments in tho germination of coconuts 
has lately beon brought to a conclusion in Madagascar, and the results 
have been published by Mons. E. Prudhomme, Director of Agriculture 
of Madagascar, in liis book “Le Cocotier. ’’ In order to ascertain what 
are really the advantages or disadvantages of the different positions which 
can bo given to a nut at the time of sowing, he compares the results 
given by the germination of five plots of fifty nuts placed in the follow- 
ing five positions:— 

(1) Nuts placed vertically, point downwards. 

(2) Nuts ,, ,, point upwards. 

(3) . Nuts placed obliquely, point downwards. 

(4) Nuts ,, ,, point upwards. 

(5) Nuts placed horizontally. 

The point of the nut is understood to be tho end opposite the stalk. 

The nuts germinated in all five positions, but not with tho sarno facility 
in every case, and Mons. Prudhomme makes interesting remnrks on tho 
result. In position (1) tho germ has to make a fairly long passage through 
the surrounding husk (fibre) before breaking through it, especially in those 
nut3 which are characterised by a great thickness of fibre on they eduncle 
end ot the nut, such as the long shaped green coconut, tho .Seychelles 
coconut, and the long pointed “ Pondicherry red,” and others. In this 
positiou the plumule grows quite veritically just to the spot where the 
stalk of nut is, or just beside it. Germination then takes place miner 
good conditions ; besides, in this position the nuts occupy v ® r y J 
room in the first seed bed; but against this it cau be argued that it 
furnishes plants less able to resist wind aud not holding in their places 
so well when planted out in the field. “However that may be, 1 finve 
seen this method employed on a large scale, in the north-west of Blacla- 
guscur, by a planter who has assured me that it is ven - satisfactory. 

I cannot say much, continues the writer in the 1 rench for the 
2nd positiou, (nut vertically, point upwards) which seems altogether 
illogical, because the future stem is obliged to curve on itself and to follow- 
round the wall of the nut proper to tho surface of the enveloping fibre, in 
this case tho germinating point first shows itself on tho_ side of the coconut , 
downwards from tlic point. The issue of the plumule is in tluB case much 
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slower ; this is easily understood on aeenmil of the (Information undergone 
bv the young growing stem and the long way it has to grow from the 
interior of the mesocarp. Nuts placed in this position, according to the 
trials of tho Madagascar Agricultural Department, gure a smaller percent - 
u"o of successes titan any of tho other tour positions. Further, plants of 
tliis sort are transported with difticidty, for there is risk of damaging the 
young stems in placing them side by sido in a box or case, for instnnee 
when taking thorn to the field for planting. 

The last three positions have given almost identical results. This is 
understood since, in tho threo cases, the growing stem has almost the same 
passage to make in growing from the kernel. Position No. 3, (nut placed 
obliquely, point down) which is tho most logical as it corresponds with 
that which the nuts naturally take when they fall to the earth, seems to lie 
tho best. The horizontal position, and that in which the part next the 
pedunclo is slightly raised, are according to Moms. Keating, who carried 
out the experiments, the two best. In the horizontal and oblique positions 
tho germinations soom apparently better than those in which tho nuts 
are jmeed vertically. 

The following table, drawn up by Mons. Keating (Madagascar Agri- 
cultural Department) shows tho results of his experiments with A'iO nuts. 

Nut vortical. Nut oblique. 


Point down. 

, i Xut horizontal. 

Point up. Point doing ) Point up. 

Domination GO % ] 

48% 80 A i 72% , 84 i. 

> 1 1 


In Ceylon oxporienco bears out the results of Mons. l’rudhonune’s 
osporimonts. To enquiries nindo of several coconut planters of long 
oxporienco in tho island, the answer 1ms in nearly every caso been tho same, 
viz,, in favour of horizontal planting. Mr. (Jerald Nicholas, of tho well- 
known Oolua Pukuna estate (whom, by tho way. Mons. Prudlionime refers 
to sovornl times, in his work) says :— *• 1 am o\ opinion that, the best way to 
plant seed coconuts in a mirsory is t-- place them horizontally— exactly in 
tho actual position they lie oil tho ground when they fall from tho tree. 
I should say a somewhat oblique [Hisition, with the point or stalk end of 
the nut upwards, would certainly he preferable to pluiiting it vertically. '' 
In ■•The Trojiiral Agriculturist,'' April. lS'.l'i, Mr. Nicholas gave his reasons 
for objecting to tho vertical position ns follows: — *• When tho capsule at 
the stalk end drops off, it lays bare a depression in the husk directly above 
the ‘eye’ of tile nut through which the young shoot issues. This depression 
is comparatively a tender spot in the husk and mosituro would enter throndi 
it more easily than elsewhere. Therefore, if tile nuts he placed vorticufiv 
with onlv tho spaces between them filled with soil, water would ho oaiedl’t 
in the depression, and. if supernhundaiu as in the long-continued wet 
weather, the gei m would be endangered.' .Mr. A. W. Heven. of Horekollv. 
says: — “1 lime always advocated their bring placed in the same position 
they occupy when the fall from the tree, i.<\. sideways. I argue that 
the water in the nut is intended by nature to keep the germ supplied 
with moisture during the period of germination. If placed ji, this position 
the nursery will to a very great extent he independent of watering, a- ua» 
conclusively proved recently »n an estate in the Kajakadnlaiva~di«tri*-t 
adjoining Toynbee. During a period of drought no water was available 
for the nursery within half a mile, vet almost every seed nut grew 
Besides, it sometimes becomes necessary to stake the young plant to 
prevent it limiting when the hole l.ccmrs Idled „p with water dmiie 
pe ivy ruins imnnriintriv attyr planting, or to preient it being blown thorn” 
I’ll en tlie advantage of planting the nuts on their side becomes apparent.’ 
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The depth to which the Hoed nut should lie buried has ulso been 
the object of experiments ut Madagascar. Minis. Pi'udhoinmo writes as 
follows on this point: — 

Nuts buried to a depth of 10 centimetres (4 inches) placed in the 
soil just up to the middle, or sunk just to the level of their tops, have 
given appreciably the same results. The rate of germination wes almost 
the same in each of the three eases, and also the percentage of results 
lias only giveu insignificant differences. It has not been the same in 
the case of nuts simply placed ou the soil ; the germination of these 
was much later and very obviously inferior to that" of nuts more or less 
buried. It is certain that this method is not to be recommended The 
other three methods gave good rosults, but as burying to the depths of 
10 centimetres. (4 niches) certaiidy costs much more, and, according to 
Mens. Keating’s observations, requires at least twice ns much labour ns 
the others, superficial burying should be recommended. According to 
Keating, a man, on an average, can place 500 nuts a day in the nursery 
if they are planted just about level to their tops, and only 200 if buried 
to a depth of 10 centimetres (4 inches). 

Prudhomme recommends the nursery system as practised in Ceylon. 
He says, the Ceylon planters as a rule place the nuts at first side by side, 
first in a sheltered shady location, and transplant them to a temporary 
nursery protected against the sun’s rays, 40 to 50 cms. (4 to 5 inches) 
apart, until the young growths attain to a length of 5 or 6 cms. “This 
method is certainly the most rational and, in my opinion, most to be 
recommended, for it allows the shade to he regulated according to the state 
of development of the young plants and diminishes the space occupied 
by the nuts. It is possible in these conditions, to reduce to a minimum 
the work of looking after the young plants .” — Tropical Agriculturist and 
Magazine of the C.A.S. 

CHANGES TAKING PLACE DURING THE RIPENING OF 

A COCONUT. 

The following are probably the changes which a young coconut under- 
goes before it reaches maturity: — 

>Vhen the young fruit first appears it consists of a white, astringent 
tasting, semifibrous mass, which afterwards is destined to form the husk ; 
and of a thin, green outer skin. The nut gradually increases in size, with 
very little change in composition, until it has grown to bo about 3 inches 
in diameter. It thou has a comparatively small, hollow spaco in the centre 
which is completely' filled with a watery fluid of an astringent, slightly 
acid taste, and which is much like the juice from a green husk. As this 
period begins, a rudimentary shell is formed around the inner surface of 
the nut; at first this is very thin and soft, but slowly it becomes thicker 
and harder. 

Not until the nut has reached its maximum size, with its shell com- 
pleted, is there any r indication of meat or of oily material. IV hen the shell 
bas been formed the milk changes in character, it becomes rather sweet, 
and a slimy gelatinous mass, having a sweetish taste and containing com- 
paratively little oil begins to deposit on the inside of the former. At first 
this forms chiefly on the lower half of the nut, but finally it covers the 
whole inner surface. This pulpy mass soon grows thicker and denser, it 
increases in oil content at the expense of sugar in the milk, until it 
assumes the woll-known characteristics of ordinary coconut meat. During 
this last stage the evolution of carbon dioxide which previously was 
mentioned occurs. 
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]Jvon in ripe nuts, after they liavc boon picket from the tree, there 
seems to bo a slight continuation of the hardening process in the meat, 
covering n period of from two to threo months, or until the sprout makes 
its appearance. Thon other changes occur, the reverso of those which 
had takon [dace previously; the nourishment concentrated and stored 
up ns fat is now transformed into sugars and other bodies capable of 
being directly assimilated by the young plant. As this process goes 
on, the embryo or ‘‘foot 11 gradually increases in size until it occupies the 
whole space uwide the nut, and makes use of all the nourishment con- 
tained therein for the growth of the young tree. 

Therefore, for the largest yiold of copra and oil, only thoroughly ripe 
nuts (the husks of which have begun to turn brown) should he used, and 
it is often advisable to allow the latter to stand in a dry idnco for a few 
weoks beforo they nre opened. The greatest caro should he taken to 
avoid using green nuts, ns it i6 shown 113- the tables given above that a 
loss of almost o') percont. may thus result. 

Oil tho othor hand, coconuts should not bo storod too long, for in 
about threo months tho embryo begins to "row. and even before that 
time, those nuts which ma3' have been crackod or bruisod in gathering, 
have a tendoncy to bocomo rancid . — Philippine Journal of Science. 


COCONUT CULTIVATION IN THE SOUTHERN PROVINCE- 


Bv H. Amap-asouiva. 

1. Gkowth ox DiFFEnnxT Hoilh Comi-auki*. 

Tho soils in which tho Coconut thrives best are the Hat soils along 
the soil coast where tho Coconut palm finds sufficient natural supplies 
of salt and lime, ft has boon noticed that on such favoured soils a 
mature full-grown tree yields as many as Mounts on nil average, without 
any particular attention being paid to it. 

Noxt in importance to tho soils 011 the sea-coast are those on either 
side of tho rivers which overflow their hanks periodically during tin- 
rainy weather. Coconut trees growiug on these river banks also give a 
considerable yiold, but slightly less than thoso along tho sen-coast. 
Howovcr, tho farther inland the Coconut is grown the less suitable is 
tho land for its cultivation. Plantations on such lands require a large 
amount of earo and 83’stematie cultivation, except thoso planted within a 
radius of oi| or :{(.• fathoms from tho boutiques and huts of villages. 

These plantations, though of comparatively small acreage, thrive 
invariably well. The reason for this exceptional growth is the care which 
is unconscioiily bestowed on thoso trees by tho occupants of the respect- 
ive houses ; for all refuso. dirt, nnd sweepings which uro carelessly huddled 
round tho trues contain valuable plautfood eagerly absorbed bv the 
Coconut palms. 

a’. T111; Mom; or Pi. vxtiNo ami Cfi.tivatiov lfi:i.<rn:i:n 101: 

Soils in thk I.vrnnioi:. 

Further inland the soils are not flat hut undulating and hilly, with 
shrubby jungle growth. As only such lands are at present available for 
further extension in the Southern Province. 1 would suggest tin- following 
for opening and planting new fields ; — 

The jungle should he felled in December and burnt during the first 
week in the following February. All the burnt matter having K-eii removed 
the necessary reads should he cut. It should he borne in mind that there 
mads are to Force for transjiort at a subsequent stage, when tin- e-tate 
comes into bearing. 
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Drains should bo cult at a gradient of one in twenty to prevent 
the rich surface soil from washing down. The Coconut holes are then to 
be cut to tho size of 3 ft. :<3 ft., boin" 24 feet apart from each other along 
square lines, giving 75 to the acre, lie fore the planting season begins in 
May, the holes should be filled one foot deep with sea-sand, about three 
liasketsful to every hole. 

It has been found that sea-sand preserves the young plants from the 
attacks of white ants and the ravages resulting from dry weather, which 
immediately follows the planting season. It also helps the young plant 
to throw out its roots quickly. When the land is fully planted clean 
weeding should he started and continued monthly for a period of three 
years. In order to defray a portion of the expenses of weeding, sweet 
potatoes might he grown, 

Tho plantation during this period should be carefully protected against 
the attacks of cattle. Three vears later, clean weeding might be dispensed 
with; weeding round the plant only should, however, be continued for 
another three years. Rooting out jungle growth on tho rest of the land 
ought to be done twice a year : grass however may be left to grow. 

At this stage the Black Beetle must he carefully warded off. The 
trees will then begin to form their trunks, and porcupines will appear 
as another danger. These are dangers which are familiar to everyone 
who knows something about Coconut planting, and therefore I neecf not 
go further into the mode of their prevention. Assuming that the planta- 
tion has eventually attained an age of 10 years, it will be found to have 
a good percentage of troes in blossom. I may here mention that there 
are some who believe that a Coconut tree blossoms and begins to bear 
when it reaches its seventh year. This theory is wrong as a general rule, 
and it must be borne in mind that such rapid growth is confined only to 
those trees which are growing on the sea-coast. 

3. The Maxukexo of the Coconut Palm. 

The most important question which requires the earnest consideration 
of the planter when his estate has partly reached the blossoming stage, 
is the mode of manuring his estate whereby the trees can he made to 
30 eld remunerative^- without forcing the crops. This work is a very 
delicate one indeed, and should be taken in hand very cautiously. 

Manuring at this stage should not to done indiscriminately. Those 
trees which are in a vigorous and healthy state, and those with a good 
development of leaf, must be singled out and left alone ; whilst others, 
which show poor growth, and are on indifferent soil, should be marked 
out for treatment with the application of the following manure mixture 
of Messrs. Froudenberg & Co:— 

4 lbs. Specially Selected Castor Cake 

2 ,, Steamed Bones (Freudenberg’s manufacture) 

2 Bone Meal 

3 ,, Kainit 

1 ,, Miniate of Potash 

12 lbs. 

Cost delivered ill Colombo at railway station or into boat 
per acre about Rs. 32' 14 
per ton gross weight Rs. SO'OO. 

The above mixture, with 24 lbs. of cattle manure added to it, should bo 
applied to every poor tree, so that there would be a total of 30 lbs. 01 
manuring substance. This application would cost 75 cents per tree . but 
it cannot be estimated how much it would cost per acre, 88 “L impossible 
to say here how many trees will be found to need it. \Yhen by this 
treatment the trees are brought to a uniform degree of growth, application 
of manure, either cattle dung, if procurable, on artificial manure, might 
he undertaken all round once in two years. 
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Provided nil trees nro beyond the reach of cattle, 1 would suggest 
unother very- commendable mode of manuring. liufisriocs or cnltlo might 
Iw tied .dunlin the night, one to each tree. The nrino and other excre- 
ments from these animals contain splendid tree fertilizings properties, 
and tho constant trampling round the tree loosens the soil and makes 
it porous, thus helping the roots to assimilate the manure quicker. 

One animal should be tied to a tree for ten days in succession, and then 
another treo should be treated similarly. To carry out this system of 
manuring successfully, 100 head of cattle will ho required for a plantation 
of 100 acres, and it will tnko two yearn to give a completo manuring to 
tho whole acreage. If sufficient fodder and gross can he procured 
easily for a herd of 100 head of cattle, 1 consider it very advantageous 
to resort to this modo of manuring. 

Green manures, such ns ‘‘Keppitiya” and Kaduru, if available in 
largo quantities, are also good for application to the Coconut treo. A bundle 
of 10 lbs. of either of these mixed with burnt coconut busk should bo 
buried round tho treo five to six feel from tho trunk nud 0” deop. 

4 XuMitEit or Turns and thkir Yiei.ii Pi:n Amu;. 

There are some who reeommond planting 30 ft. by 30 ft. as a good 
distance for coconuts. On exceptionally rich soils this distanco is, I 
believe, a very suitable one : but on billy lands planting 21 feet apart 
is hotter. 

An aero plantod ‘J-t ft. x 2 1 ft. will contain 7'> trees, and if properly 
looked after, and cultivated in tho manner described above, will safely 
yield on an average 30 nuts per treo annually, harvested in six crops. 
The best crops of the year are secured during the mouths of May and 
July. Thoro are of course rare instances where Coconut trees nro found 
to yield from 100 to loll nuts each. Such abnormal yields are however 
confined to exceptional soils and conditions. 

A good many nuts are lost on estates during the dry weather of the 
months of December, January, February, and March, on account of tho 
young nuts falling off, owing to tho tender stems of tho undeveloped 
bunches breaking. This loss can be prevented by applying “supports" 
to them before the dry weather sets m during tin* month of December, 
continuing the operation during January. February, and Mureli, when 
the year’s crop has fairly developed into tho nut stage. 

•">. Knsri.rs ntoM Mamuini. Kxpiihimh.vi^. 

1 shall non- lay down some results obtained from experiments, made 
on a very small scale, in an altogether hill plot, oti Citrus Group Estate, 
Galle, containing about I. gnu trees, ('attic manure in small quantities 
was applied to a number of trees which showed lndilferelit growth in 
Hlul, and again portions were manured with Freudenbcrg iY Co.'s artificial 
manuro No. •'> in I!>u3. table is appended comparing the crops har- 
vested during a period of five successive years. Had not the severe 
drought experienced during the first qunrter of Ittot caused the falling 
J'fi of a considerable number of young nuts, a crop of I 11 otto nuts could 
have been easily plucked during that year. 

moo l’to:;. !*»)>! . P.|o.-,. Ipm,. 

1 February Crop l.llg :u;ju g.isis •j.iup go,, 

•M ,r ‘d i.txt .\ .-,i: p.to j . j i piiiic 

''UiM* j.’Jh f*.7>< 

1 August .. i.i i- r.. 1 7:; y;.W >m;is 

October .. grip. :t •> i -. i.-ji; 7.o:a, 

December . j 1 ^ 37;. g.’ir.i yfi;.) 

.. 1 g. 3'i" gs.Av.i gi.o-.t:; ;t3.:;se q.sq 
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COCONUT CULTIVATION- 


IN FEDERATED MALAY STATES. 

From the Report or the Inspector, for 1903. 

The area under coconuts at the end of 1903 in tho Federated Malay 
States may bo estimated approximately at about 77,500 acres made up as 
follows : — 

Perak 39,500 acres, Selangor 13.000, Negri Sambilan 13,000, Pahang, 
12.000 Total 77,j300 acres. 

Selangor.— The trouble from the beetle pest, if not altogether sup- 
pressed, is at least thoroughly checked and kept well in hand, and Ihaveno 
fear of any further serious harm spreading unless the evil break out in 
Kuala Langat or Beniam districts, where I am short-handed. How easily 
this may happen was evinced at Golconda Estate, 10th mile Kapar Road, 
during the autumn of tho year. This estate is planted practically entirely 
with Para rubber ; but a portion about 50 acres in extent was intermixed 
with coconuts and it was decided by the owners to remove the latter. 
Unfortunately this was done without sufficient precaution being taken 
to see each tree as cut down was thoroughly destroyed, the consequence 
being that in a very short space of time the red beetles and grub were 
simply swarming in the stumps and stems hung about. Some idea of the 
enormous number may be gathered from the fact that as many as 20.000 
beetles and grub wore killed in one day, and before the pest could be 
got rid of, and which was done at considerable expense in about two 
months’ time, over 170,000 of them were collected and destroyed. They 
spread also to the neighbouring estate known as “Kapar,” and several 
thousands of the beetles were caught in the coconut trees here, but tho 
Manager at once put on several extra hands to deal with tho evil, which I 
am glad to say is now eradicated. 

Pahang. — The great trouble practically everywhere, but especially 
in the holdings on both sides of the Pahang river, comes from squirrels, 
which are in great numbers and do immense harm. Formerly the natives 
used to employ the Sakoi to destroy them with their “blowpipes,” but 
owners complain they- cannot get this done any longer. The matter is, 
however, receiving my attention. 

GexeuAL. — 1 find from the experience I have had here that the coconut 
trees between eight to ten years, or oven older, that have been attacked 
by the beetles, easily become recoverable with ordinary care in a very 
short space of time ; on the other hand, young trees between the age of 
three and six years require continual and particular attention and always 
give considerable trouble, and this may also be said of the very old trees, 
which take even longer to come round. The frayed appearance of the 
coconut leaves so much seon about is quite ns much due to tjie stag beetle 
as anything else, and this insect, beyond making this despoilment, does 
absolutely no harm to the tree as far ns its growth and produce are 
concerned. 


The Inspector of Coconuts’ Report, 1906. 


From the report of the Inspector for 1906, we quote certain passages 
which show the progress of the coconut industry in the Federated Malay 
States. The total area under cocouuts in the Federated Malay States at 
the end of 1006 is estimated at 105,000 acres approximately, an increase 
of 5 per cent, over 1906. This is divided among the four States as holow : — 


Perak ... ... ... ... 53,395 acres. 

Selangor... ... ... 19,216 ,, 

Negri Sembilnu ... ... ••• 17,196 

Pahang ... ... ... .-•• 15,193 ,, 

Of this acrcago rather more than ono-hnlf is in bearing. 
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Diseases and Pests. 

Among the enomios of coconuts wo find reference to the following 
In Kinta, I’orak, all the trees in one locality were "‘attacked l»v a small 
catorpillnr. simply in thousands, which denuded the coconut leaves and 
left them in skeleton form. The. so attacks had the effect of the trees 
losing tlieir vitality aud dropping tho fruit before it reached maturity. In 
all, about 1 ,0lit) trees wore affected. This happened during the dry- 
weather. Although particular attention was given to the trees aud all tho 
rubbish burnt in their immodinto vicinity, it appears to liuvo no good 
effect. As soon, however, ns tho rains commenced, an improvement sot 
in and the pest gradually disappeared. Tho trees, which wore consider- 
ably thrown back, aro now recovering, and m (i months’ timo will. I 
think, como into good hearing.” 

Goon Coconuts Drstkoveii ron RunnEit. 

It is mentioned that in Selangor Stale a largo number of coconut 
trees are boing cut down, especially by Europeans, “to make room for 
rubber that had been intcrplanted. I cannot believe that this course was 
a sound one, especially where there was a fair acreage of coconuts, aud 
tho trees either in, or just coming into hearing. ... To instanco a ease— 13U 
acres of healthy aud well-grown coconuts, just coining into hearing and 
worth fully ff-iTf. to S'i'SJ per acre, wore cut down to make room for some 
rubber, while tho latter had not been pluntod much ovor n year. In faco 
of the fact that other land was available on the estate for rubber planting, 
this was, to my mind, a work of wanton destruction, which 1 believe, tho 
company may have in coitrso of timo good cause to regret.” 

But the destruction of nearly mature trees has had an immediate 
harmful effect, Mr. L. 0. Grown thfnks. In the Khmg district ho reports 
a vury numerous outbreak of beetles, which “continued for a consider- 
able time, and notwithstanding the strictest supervision it was quite 
impossible to copo with their raids altogether, or prevent a certain 
nraount of liana being done to the trees.” He adds: "This sudden and 
unusually large swarm of beetles, 1 am of opinion, was duo to somu 
extent to tho wholesale destruction of so many trees at a time bv the 
Europeans; as, undor those circumstances, even with the greatest 
precautions, it is almost impossible to prevent the lieetlcs taking some 
advantage of the debris left lying about before the steniR can ho 
proporly destroyed.” 

Temporary damage was done to coconut trees at Golden Hope Estate 
Klang, by nn outbreak" of “nettle grub Caterpillars, a Kjieoios of Tlioscn’. 
which quite defoliated trees by feeding on them. The insects disappeared 
suddenly m about :t months time ; lmt the harm done was nut serious. 
There is much else that is interesting in the report, hut we regret that 
Mr. 1.. C. Grown does not specifv whether the coconut beetle lie refers 
to is the Rod or tho Glnek. 


COCONUTS IN THE SOLOMON 1 SLANGS. 

Sydney. Aug. “I, 

Gi;ai: Sii;. — Even to far away Solomon Islands your valuable periodical 
has penetrated, as I, these last ten years, have helm a subscriber through 
my Sydney Agent, and 1 as well an other; have ohtain.nl mntiv valuable 
hints bom it, E-p.-v ially does anything eonecrning coconut* ihtciv-t a* 

• is this is the only prodm t as eel eilltivat.nl to lt „y extent u; this grout, 
ami wo should he pleased to luid opinions and cxpeii.-me? from ..jlni 
parts of the tropics on this In-ad a lot more fr.-qu.ntlv expressed thin 
at present, every one here being macth-ally hegiuu.--. \vitii,.nt i.nrion* 
experience of eo.omit planting INptcially. I think, is tho qu-M l( .n of 
•'pen rtvMt.-cli.se planting. .» ten- nni-rtant one. Without exception w„ 
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here now, on tlio suggestion of Mr. Woodford, the Resident Commissioner, 
plant open, viz., 33 feet apart or 40 trees to the acre. This allows the 
loaves on the full}- grown trees, allowing for curvature, just about to 
touch each other. Even if the 3'ield per acre is no heavier by this 
planting, (which I believe it is) I consider we have two considerable 
advantages. One is that the trees will in good soil sot flowers beforo 
four years old, so the first crop is obtainable in five to 6ix years, while 
if planted close, the trees will only straggle into bearing after seven 
to eight. Also with open planting, the grass when first started will grow 
luxuriantly, so that a considerably larger amount of cattle will find support, 
thus providing plenty of manure. ’ 

Any young mou with coconut-planting in view might do worse than 
investing in this place, as a more suitable country could hardly be found. 
Here aro no hurricanes, plenty of rain eqnally distributed during the 
season, the beetle practically unknown, the best of soil, no rats, porcu- 
pines or pigs ; so one may practically consider the life of the tree assured 
when the nut is shifted from the nursery into the ground. Land may 
be had from the Government on 99 years’ lease, at a practically nominal 
rent, or may be bought right out from the natives, subject to Govern- 
ment’s approval. The introduction of labour from the islands to 
Queensland is now stopped, so a good supply may be depended on in 
the group, at the rate of l0/-per month, and very good workers they are. 
Should you find space for these lines in your "valuable periodical, and 
anyone seeing them should wish for further information about the group. 
I shall be pleased on application to tender nny service in my power.— 
Yours sincerely. 

O. SVEN SEN, Solomon Islands. 

[The soil must be very good, for 40 coconut palms per acre to grow 
so that the branches or lcavos touch : in Ceylon it usually requires 76 
trees, although a smaller number in some cases is planted. — En., T. A.] 


IN COCOS OR KEELING ISLANDS. 

Mr. A. S. Baxeudale, of the Federated Malay Stntos Service, who 
has prepared the Colouial Office report on these islands for 1903, gives 
some interesting details of palm cultivation in the islands ns practised 
by Mr. William Ross. Seed nuts are taken from any palm of the soa 
islands species without regard to its age. 

Eighty trees are planted to the acre, care being taken to avoid reg- 
ularity in ‘‘lining.” The reason for this is that wind does less damage 
when the trees are not in rows. Another very wise precaution to prevent 
the palms being uprooted by wind is to plant the seed nuts at the bottom 
of holes 3 feet deep. 

The holes so dug are not filled up by hand soeing that the light 
sandy soil fills up thehole in course of time". The roots of palms planted 
in this manner are naturally deeper and better covered than aro those 
of trees grown from seeds embecfded in the usual manner, immediately 
below the surface. 

It is stated by Mr. Ross that a series of experiments has proved to 
him that nuts, which are allowed to fall, contain an average of IP to 1-3 
per cent, more copra than an equal number of carefully picked nuts. 

Though at times the islunds have Buffered to some extent from the 
ravages of the coconut beetle, vet men are never employed to capture 
and kill these pests. The trees which show signs of harbouring beetles 
aro cut down and burnt. 
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IN THE NEW HEBlilDES. 

(Coconuts are an important cultivation in tlio New Hebrides. and in 
thf> island <>C Apia several French companies are working. Already in 
that small island there aro about 8,000 trees planted and extensions are 
proceeding apaco. Tlio method of utilising the land in the young cleanups 
is by growing crops of maize or Indian coni (Zcu may *) : this not only 
yields some return but is useful for giving u light shade to the young palms, 
’fho folingo of the corn could he led to cattle or made into ensilage we 
should think, or simply returned to the ground for its manorial proper- 
ties and to increaso tho humus, A French writer describes the system 
of growing the catch crop of com as follows 

Tho land, felled, Immt and cleared, is then lined and holed : spacing 
is 8 liy 8 metres or 1) by !l metres, according to tho lay of tho land 
(about -it by “4, or 21 by 2~ feet). Tbe maize is then sown ami. when it 
is about fid centimetres (IS inches) high, the germinated nuts are planted 
out. In this way tho light shade of the maize protects the young growth 
of tho coconut from the sun’s rays, and assists its growth. 

Tho cultivation of the maize continnes for two years: after this time 
the coconut is robust and of good growth, for it has benefited by the 
cultivation and can bo left to itself. 

Tho same writer refers to a coconut pest in Apia ; which bo describes 
as follows : — 

“Tbe coconut lime is attacked by a coleoptor about 4 or ."> millimetres 
in length; head and thorax red, posterior portion black. It attacks the 
heart of the young plants, and tho leaves in largu troes. Jt pierces thu 
loaves, makes gallanos in the lleehv portion of the leaf and deposits its 
eggs there, from which aro produced white grubs which then go ull over 
tlio lenvos. Tho green chlorophyll disappears, and tho leaves fall ; a 
coconut tree attacked has a grey burnt appearance. These symptoms lire 
produced during tlio course of a year or two and then disappear; the 
coconut regains vigour, but its vegetation lias been retarded. I have, 
tried nicotine, a wash of soap, oil and potroleum, but I have only partially 
suceeoded.” 

[This lioetlois fully dealt with elsewhere in our “Manual FoMPU.Klt] 


IN THE WEST INDIES. 

It may bo of some interest to bring to the notice of readers the 
important position occupied by the coconut industry in two of the West 
Indian Colonies. Tho export of coconuts from .Iniiiaiea and Trinidad is 
an industry of eonsideralile standing. In tho latter island, moreover, the 
manufacture of copra has in recent years been extensively taken up. 
Coconut oil is also largely produced both' for an immense local consumption 
and for export. Tho acreage under coconuts in Jamaica in It)(i3 was 
placed at 14,X!l(i; in Trinidad, in l!Hs>, tho Warden s i i t urns showed I4,<»><) 
acres under coconut cultivation. The number of coconuts exported from 
Jamaica in the years 10024’ was over g."i’. millions, representing a value of 
t‘07,!tn;:. This industry suffered severely from the hurricane of and 

tlu> trade may he expected to he slower in recovering than that ill bananas, 
A very large number of trees was destroyed, but there Ins since been a 
huge amount of replanting, showing that enntidenee is still felt in this 
staple. There is, m addition to the exports, a large consumption of coconut 
oil in the island. Noitlier the oil iiorcopra. however, figures in the li«t of 
exports from Jamaica. 

Tim mnnber of coconut* exported from Trinidad during tins Inrt few 
years lias not varied much from in millions. In ]v.ir, thc*e repusented n 
valuu of about AAV It'd. but, owing to a serious decline in prion, the \ahu- 
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in 1902-3 was only £17,000. Advantage has, however, boon takon in 
Trinidad of now uses found for these nuts. The largo estates aro now 
equipped with (hying houses by which the nuts can he converted into 
copra. In the year 1903-4 ovor 2j million pounds of this product were 
exported. Furtnor, most of the plantations aro equipped with hydraulic 
prosscs for the expression of coconut oil, the exports of which are rapidly 
increasing. Trinidad growers have thus a choice of three markets, viz., 
nuts, copra, and oil. In this wav the smaller nuts, unsuitable for shipping 
whole, can ho converted into either copra or oil, according to the relative 
prices of the two products. A valuable paper on the “ Coconut-IndustiY 
of Trinidad " was prepared for the last West Indian Agricultural Conference 
by Mr. William Greig. and is published in the latest issue of the West 
Indian Bulletin. It is calculated that, in addition to the exports tho 
local consumption of coconut oil in Trinidad, due principally to the large 
East Indian population, is about 71X1.000 gallons. This would represent 
thirty-five to forty millions of nuts. The exports of nuts, copra, and oil 
are estimated to account for between thirteen and foui-toen millions; it 
will be seen that the total annual production of nuts in Trinidad may he 
placed at fifty millions. Experience in Trinidad has shown that, to avoid 
the heavy costs of transporting the nuts, it is essential that the 
copra-drying houses and oil extracting machinery be erected where 
tho nuts are grown. For this reason, as has already been mentioned, 
the principal coconut plantations are equipped with the plant necessary 
for producing these two products. A copra, drying house is similar 
to tnat ordinarily used for cacao. In some moist districts artificial 
heat will bo found necessary for drying copra. In manufacturing oil 
from copra the latter is placed in bags and subjected to a pressure of 
two tons to tho square inch iu hydraulic presses. It is estimated that one 
ton of copra will yield from 153 to 156 gallons of coconut oil. 

The residue after the expression of the oil is known ns coconut 
meal. It is a valuable feeding stuff for cattle and horses. In the paper 
inferred to above, Mr. Groig urges that every coconut plantation •' should 
have a simple table, calculated from its cost of production and results, 
showing the relative values of nuts, copra, and oil, which would serve 
as a guide in the disposal of its products.” Such a table Mr. Greig 
gives in an earlier paper on this industry, published in “Industrial 
Trinidad.” This shows, for examploj that, when nuts are worth §10 per 
1,000, the equivalent price of copra is §G7’8C per ton, and that of oil 50c. 
per gallon (after allowing for the value of 5'6 lb. of coconut meal per 
gallon of oil). It will thus be seen that in Trinidad the coconut in- 
dustry has been placed in a stable and prosperous condition. Reference 
to the table of exports of Tobago will show that this industry is also 
of some considerable value to that island. The value of the nuts, oil. 
and copra oxported to Trinidad iu the year 1904-5 was £2,453.— Agricul- 
tural News, August 26th. 


THE SOIL IN COCONUT CULTIVATION- 


The subject of the soil in coconut plantations is of considerable import- 
ance, and the following article by Monsieur A. Fauchere, in the Journal 
D'Aftricultuvc Tvopicale (April 1907), who has had experience with the 
palm in Madagascar, East Africa, Trinidad, and the W est Indies, is of 
interest. Mons. Fauchere refers to the fine growth of coconuts which 
istobeseenin Bandy soils along the sea coasts of many countries. He 
puts this down to the presence of organic material and lime in the soil; 
but there is a further point worth noting. The coconut has a far reaching 
root system and draws its nourishment from a very large amount of 
material ; its roots penetrate to a depth of 6 feet pr more below the surface, 
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Hint radiate outward from the base of the trunk to a distance of 9 t«> IS 
feet. And then, as Mr. H. S. Walker, Agricultural Chemist to the 
Philippine iturcau of Science, remarks: “The nutritive material comes 
not from the soil in which the trees are actually growing, but from an 
inexhaustihlo supply of water, laden with plant food, which is constantly 
seoping down from the higher ground towards the ocean. This under- 
ground water supply would account for the flourishing condition of trees 
in a sandy soil near tho sea, even in times of drougl t. when individuals 
furthor inland in highor, less permeable ground, would ho dying from want 
of water." Extracts from Mona. Fauehere’s article nre translated ns 
follows : — 

THE QUESTION OF SOIL. 

All writers agreo in recognising in tho coconut very marked hnlophytie 
tenduneioi (halophyte, a plant growing in salt marshes or partly in" sea 
water), and many affirm that it prefers brackish soils on the sea-bordo to 
all othors. It is indisputable that the neighbourhood of the sea is favour- 
able to it ; it is oqually certain thnt sea water has no evil effect on it when 
in contact with tho roots; wo hnvo soon in tho Antilles noconut trees 
regularly washed by tho eon at high tide which wero in n flourishing 
condition. 

Howovor, it sooms too much to conclude thnt it prefers brackish soils. 
For our own part we have studied it in several countries. Trinidad, 
Jamaica, Guadoloupo, Seychelles, Zanzibar and Anjounn ; in none of these 
countries did tho coconut grow in soils really impregnated with sea 
water. It is in Trinidad that wo have noticeil plantations situated at 
tho lowest olovntious., In the Ccdros district, tho plantations are generally 
on a hank of sand vory little olovated nbovo the sea lovel ; it did not seem, 
however, that this so'il was salt, for it also produced line plantations of 
sugar cane. 

EITKcr OF SALT AN II SEA WATElt, 

Further, thocfTectof sea salt and sea miter on the coconut appears 
to lie much less than ia generally considered. Wo nre almost certain that 
those who give son salt as manttro to their palms nre wasting their time 
■mil money. At Vohidatm estate and at tho Jvoloina experiment station 
near Tainatave (Madagascar) wo have carried out experiments during three 
eonsecutivo years, which givo us authority for stating this. 

I’oimg palms have regularly recoived, at tho beginning of each three 
mouths, 3 kilos of salt, hut no difference was seen hetweon their foliage 
and that of tho control plaids. Sea water does not seem to have any 
marked influence either. During three years, at the Vohidntrn coconut 
estate. 10 trees wero watered with sea water every morning ; in neighbouring 
palms receiving an oqtml quantity ot fresh water. Tho go palms behaved 
in absolutely tho same manner and seemed onlv sensible to the regular 
waterings ; in the dry season they were, both lots, much greener than 
neighbouring nun-watered trees. 

Formerly, a vory wrong opinion concerning tho tree was credited in 
Madagascar. It was currently said that the coconut was not particular, 
and was satisfied with tho (morest of sandy soils. 

WHAT IS Tin: IDEAL rucONlT SUL 

In reality, although it is able to flourish in soils which nre bad for 
other cultivations — on account of their proximity to the sm— it is a tree 
thnt is rather particular on tho point of soil, it dm-s not Fc..m imssiblo 
to indicate the ideal soil which suits it. We have s.-n it "rowing and 
flourishing in Very different lands. In Trinidad, the finest plantations, 
are on a bank of’sand fwrnicd by marine alluvial ; in Jamaica in the I’.ut 
Antonio district, the soil of the cis-ount rstatos appeals to Is- of u. j.d origin, 
as at Zanzibar; in the Seychelles it seems that the -j.il nimre t In- v'Vo- 
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nuts are plantod near Make, is formed by the disintegration of primitive 
roek'6, gneiss and granite; at Anjouuu, where the palm flourishes splendidly 
on the bills along the sea coast, the soil is plainly of voloanic origin, it 
is difficult, among such different soils, to say which is the best suited to 
tho coconut. Only comparative studies made in the different countries 
would allow of a settled opinion on the subject. But we may 6tate that 
in all the countries mentioned above, the coconut proves a profitable 
cultivation. If the soil that is most suited to the coconut cannot be exactly 
stated, there are several points on which precise information can be given. 
It is known that the coconut prefers markedly calcareous sods, and the 
presence of lime in the ground is a favourable indication of success with 
the plantations. It must, however, be noted, that it also flourishes in 
soils of which a chemical aualysis only reveals traces of lime. 

Heavy lands are not at all suitable ; it requires light soils, mellow 
and deep. Alluvial deposits by rivers flowing from granite hills seem 
also favourable. We know of several valleys of this nature on the East 
Coast of Madagascar, where aro fine coconut estates yielding in a very 
satisfactory way. M. Bollot made very interesting observations in this 
connection during his Journey on the East African Coast. He noticed, 
in the estuary of the Zambezi, on the island of Sambo of which the soil 
is alluvial and very rich in black mica, young plantations of coconuts 
having an oxtraordinay development. He reports that 4-years-old trees 
were already bearing several bunches of nuts. Such a result is surprising 
for in the best situations in Trinidad the coconut only reaches this develop- 
ment in the 7tli year after planting. 

Soils formed by debris of coral mixed with marine algae and the 
•remains of sea creatures, appear also to bo favourite" ground. It is known 
that it flourishes admirably in the Pacific atolls. These curious islands 
aro at the most 2’- to 3 metres above the sea level, so that tho trees always 
find in the soil tho amount of water necessary to them. This conditioiL, 
for soils of this nature, seems to be one of the most important factors in 
success, and it is very probable that if these same coral soils were found 
greatly elevated above the sea tho coconut would not flourish in them. 

THE COCONTTT IN BARBADOS. 

We ourselves made observations during a visit to Barbados which 
deserve to be recorded here. This British island is indisputably of coral 
origin and was certainly produced by a marine upheaval. Its soil, it 
would seem, ought to suit the coconut quite as well as that of the 
Pacific atolls. The greatest altitude of this island is 70 metres; its width 
is so little that the sea breezes are felt throughout. One woidd be 
inclined to regard conditions there as ideal for the successful growth of 
the coconut; yet this palm is exceedingly rare at Barbados; we do not 
recall having seen a single tree in the interior of the island. This obser- 
vation is much more striking since all the islands of tho Antilles possoss 
large numbers of coconuts,; and in making it one is led to seek the reason 
why coconuts are so rare at Barbados. This cause does not consist m 
the dryness of the climate: meteorological tables for the island show 
for 20 years an avorago annual rainfall of about 1 "60 metres (about GiJ 
inches).* This is distributed through overy month of the year, tliero is 
no dry soason so to speak in Barbados. 

The paucity of coconuts on this island must therefore bo attributed to 
special conditions of the soil. Indeed, this soil which appears to supply 
all the qualities of the coral soil of the Pacific atolls, presents two serious 
faults; it is of little depth and does not retain water at all. The sub-soil, 
which is formed of blocks of coral still inn perfect stat8 of preservation, 
does not lend itself at all to capillary attraction and cannot in any way 
provide for the trees the quantity of water which their roots demand. 
Thus, soils formed of coarse coral debris can only offer th9 plant the 
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condition of resting on a shallow sheet of water, in which its roots 
will find the moisture nocessary to thorn. The same remark sosms 
applicable to sandy soils, sucli as those which grow the fine coconut 
plantations in Trinidad. On Constance estate, which wo have more espec- 
ially studied, the wator level is found at about 2'50 metros depth. 

THE NECESSITY OF HUMUS. 

We have read somowhero that want of humus in soils is not an 
obstacle in coconut cultivation; that ib not our opinion. It appears on 
the contrary that organic matter is an indispensable element, as indeed 
it is for all plants, and sandy soils which aro destitute of it do not lend 
themsolvos at all to coconut cultivation. In Trinidad the samty soils 
of the coconut plantations contain mixed in their mass much organic 
debris, as well as a great quantity ol sholls, the source of lime. 

It is neodless to emphasise hero the very apparont dilforeuce which 
exists between theso sandy soils and those of the east cost of Madagascar, 
on which attempts have been mado, rightly or wrongly as it may seem, to 
establish coconut plantations. 

TRINIDAD AND MADAGASCAR SOILS. 

The first, those of Trinidad, arc hardly comparable to tho latter in 
their great depth. They contain organic detritus, sholls, and coral 
debris mixed in all their mass, everything in a word, reveals in tho soils 
a marine origin and in consequenco a great abundance cf lime. Tho organic 
detritus thoy contain comes from the slime tlioy receive carried into 
the soa by the mouths of tho Orinoco. Tho second, those of Madaga- 
car, show on the surface a layer of humus of varying thickness, seldom 
more than 30 coutimotres. This humus is poculiar and much resembles 
that of the “health soils” characteristic of granite districts of Europe. 
Below this is noticed a bed of reddish sand showing ronmrkable uniformity 
for several metres in depth. This sand contains no trace of organic dobris, 
no sholls nor coral. It scorns also to be totally dovoid of liino. 

M. E. Gauthier, in his fine work, “Essay on tho Physical Geography 
of Madagascar,” thus expresses himself on tiio subject of tho sandy soils 
on the cast coast littoral. “This soil has net only tho peculiarity of 
being sandy; the proximity of coral bauks, perpetually washed by tho 
ocean, induces tho conclusion that it contains a fairly high proportion 
of lime.” 

Practical remarks wo have made above appear to ho in contradiction of 
this opinion of so authoritative a writer. In reality this is not so. Tlioro ex- 
ist two zonos of sand on tho Madagascar oast coast; one very narrow, which 
stretches tho length of tho littoral botweon the lagoon and the sea; tho 
other, much moro important, which oxtends betweon the lagoon and tho 
marshes, separating the former from tho first lino of hills. M. Gauthior’s 
observations wero perfectly correct, for tho first belt of sand ; and it seoms 
that our own apply to the second belt. 

It may be added that the ditToronco betweon those two belts is very 
marked in tho vegetation which springs up spontaneously after tho land 
has boon cleared. 

VOLCANIC .VXD SANDY SOII.S. 

Volcanic soil, wo have said, can support lino coconut plantations: 
results obtained at Anjonau and tho Comoro Islands authorise this state- 
ment. Granitic soils themselves can bo very successfully cultivated in 
certain situations ; tho excellent results obtained by the .Seychelles piantoi s 
are proof of thin. But it is a very common but erroneous opinion to 
think that tho coconut pit-fern very sandy soil lo otherr. As a matter 
ot fact, tho sands which are often found along the court suit it bccauoo 
they contain organic matter and lime. 1 lie fi-ililily sm.ii soil may ho 
known without difficulty by tin- spontaneous vegetation which grows in 
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them ; if they' only produce a sparse, shrubby vegotntion in which are found 
heaths and forns having a dislike to a limestone soil, it is certain that 
they do not lend themselves to coconut cultivation. Finally, in erory 
case, it must bo remomberod that the coconut is a tree which cannot 
endure swampy land, it must have wholesome soil. To recapitulate : if wo 
try to sum up what we have said above, -we find it very difficult to lay 
down rules for soil conditions which should be sought when it is desired 
to start a coconut plantation. If it is in a new country, where the coco- 
nut does not exist, it seems advisable that preliminary experiments Bhould 
be only of such a nature as to give precise indications on which one can 
depend in forming a sound judgment. 

Observations made on the spontaneous vegetable growth can only be 
taken as a guide to a certain degree. It is very evident, except in the 
caso of special soils like those of atolls which carry no vegetation, that 
a forest vegetation is an indication of fertility. Trinidad planters attach 
great importance to the presence of forest, even in tho case of sandy 
soils such as wo have referred to earlier. For the growing of this tree, 
more perhaps than for any other cultivation, the choice of soil is of utmost 
importance. If it is well chosen, if it is very suitable to the palms, these 
will commence to bear about the 7th to 8th year and will have attained 
the period of full production in about 12 years. On the contrary, if it does 
not exactly suit their requirements, the first harvest will not be until 
the 12th or 14th year, and full production will not he reached until about 
the 20th year. Further, if the soil is too bad, the plantation will not 
succeed at all, whatever may be done to it. 

Wo have heard the opinion held that with selected manures plantations 
can be established on the poorest soils and satisfactory results can bo 
obtained. This is possibly true for annual cultivations ; but it is nonsense 
when referring to plantations of bush or tree plants requiring a long period 
of time before the first crop yield. 

Deherain has written in his remarkable ‘Treatise on Agricultural 
Chemistry ’ a phrase which we reproduce here, and we invito all Planters 
to think over it : “It is very dangerous to enter the struggle with a bad 
soil, which does not return the advances it receives.” 


COPRA AND C0G0NUT OIL IN THE PHILIPPINES- 


Tho forthcoming census report upon the industries of the Philippine 
Islands contains a monograph dealing with the subject of coconut oil and 
copra, in which an attempt is made to offset by a conservative statement 
of facts the rather highly coloured reporls that have boon sent out from 
tho islands, presumably by promoters, in which capitalists bavo boen 
invited to invest largely in the Dusinoss of producing coconut oil on very 
flattering assurauces that the enormous crop of copra produced in the 
islands can be more profitably turned into oil in the Arebipelago_ than 
exported to foreign countries in the form of dried meats. Following is 
an abstract from this interesting report : — 

CorKA Ax n Cocoxut Oil. — Until very rocout years the demand for 
tho “meat” of the coconut or its product was limited to the uses of soup 
boilers and confectioners. Within the past decade chemical science has 
produced from tho coconut a sories of food products, whose manufacture 
has revolutionised this industry and placed the business of the manufacturer 
and of the producer upon a plane of prosperity never before enjoyed. 
Tho United States took tho initiative with tne first recorded commercial 
factories in 1805. In 1897 the Germans established factories in Mannehoim, 
but it ronmined for the French to bring tho industry to its prosont por- 
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feetioii. TIio conversion of coconut oil iuto dietetic compounds was 
undertaken in 19 <H) by Messrs. Rocca, Tnssy it do Roux, wbo m that year 
turned out au average of ‘25 lous per month. During Kliri thoir avorago 
moutbly output oxceoded 6,090 tons, and in addition to thiB, four or five 
other largo factories wore working together to meet tho world’s demand 
for “vegetalino,’' “cocoline,” and other products with suggestive names 
belonging to this infant industry. 

It was necessary to disguise the earlier products by subjecting them 
to trituration with milk or cream, but so perfect iB tho present emulsion 
that tho plain and unadulterated fats now find a ready market as butter. 
These “ butters ” have so far found their readiest salo in tho tropics. 
The significance of these great discoveries to the coconut planter cannot 
bo over-estimated, for to none of these purely vegetable fats do the 
prejudices attach that so long and seriously have handicapped those 
derived from animal margarin, or margarin in combination with stearic 
acid, while tho low fusion point of piire dairy butters necessarily pro- 
hibits their use in the tropics outside of poiuts equipped with refrigerating 
plants. The field, therefore, is practically without competition, and the 
question will no longer be that of finding a market, but of procuring 
annually the millions of tons of copra or oil that this one industry ■wifi 
absorb iu the immediate future. 

Local Use of the Oll. — C oconut oil was once used extensively in 
the manufacture of fine caudles, and is still occasionally used for this 
purpose in the Philippines, in combination with the vegetable tallow of 
a species of stillingia. It is largely consumed iu lamps, made of a 
tumbler or drinking glass, half filled with water, on top of which float 
a few spoonfuls of od, into which the wick is plunged. In remote 
barrios it is still in general use as a street illuminaut, and so perfect is 
its combustion that under a constant flickor it omits little or no smoke. 
When freshly expressed tho oil is an exceptionally good cooking fat. 
aud enters largely into tho dietary of tho people. Tho medicinal usos of 
the oil are various, and iu the past it has been strongly advocated for 
tho cure of eczema, burns, as a vermifuge, and even as a substitute for 
codliver oil in phthisis. Its medicinal virtues are now generally discred- 
ited, except as a restorative agent in tho loss of hair resulting from 
debilitating fevers. Its valuo in this direction may be surmised from the 
splendid heads of hair possessed by the Filipino women, who generally 
uso the oil as hair dressing. 

MaxufActcbe of the Oil.— Coconut oil is derived from the fleshy 
albumen or meat of the ripe fruit either fresh or drud. The thoroughly 
dried moat is variously known as copra, copras and copraz. The expor- 
tation of copra is detrimental to the best interests of tho planter, tending 
to enrich tho manufacturer and impoverish tho grower. Tho practice, 
however, is so firmly established that the writer cau only record a probably 
futile protosl agaiiiBl its continuuuce. 

Tho causes which for long time will favour tho exportation of copra 
instead of oil in this archipelago may be briefly stated ns follows : — 

(l.) An oil milling plant, constructed with duo regard to economy 
of labour aud tho production of the best quality of oil, would involve 
an outlay of capital of about Sg.GOO gold and upward, according to capa- 
city. Tho production of copra requires tho labour of tho planters’ hands 
only. 

(9.) Tho oil should be packed in well-made barrels or canp. The 
first cost of tho packages is consequently great, their return from distant 
ports impracticable, and their pale value in tho market of delivery net 
suflhient to offset the capital thus locked up in an unproductive form. 
On tho other hand, copra may be sold or shipped in boxes, racks and 
bales, or it nmy oven bo stored in bulk iu the ship’s hold. 
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(3.) When laud transportation has to ho considered, the lack of 
good roads still further impedes the oilmaker. He cannot change the 
size and weight of his packages from day to day to meet the varying 
passubility of the trail. On the other hand, packages of copra may 
bo adjusted to meet all emergencies, and the planter can thus take 
advantage of the market conditions which may be denied to tho oilmaker. 

(4.) The last and most serious difficulty that the oilmaker encounters 
is the lack of a market for the press cake that results as a by-product of 
tho manufacture of oil. Its groat value as a food for cattle or swine and 
its secondary value as manure are unknown in this country, and tho 
product is practically neglected. This fact is promptly taken advantage 
of by the buying agents of foreign manufacturers who can afford to 
bid in the open market up to tho full oil contents value of the copra, 
knowing that the residue will pay all transportation charges and an ample 
manufacturer’s profit as well. So active are copra buyers in controlling 
this important branch of the industry that they refuse to buy tho press 
cake at any price, and in some instances they have thoroby effected the 
closure of oil milling. 

The process of copra making employed in the Philippines consists in 
first stripping tho ripe fruit of tho outer fibrous husk. This is effected by 
means of a stout, sharp spearhead, whose shaft or shank is embedded 
firmly in tho soil to such a depth that the spear point projects above the 
ground rather less than waist high. The operator then holds the nut in 
liis hands and strikes it upon the spear point, gives it a downward rotary 
twist, and thus, with apparent ease, quickly romoves the husk. An 
average operator will husk 1,000 nuts per day, and records have been made 
of as many as 3,000 per day. The work, however, is exceedingly hard and 
involves great dexterity and wrist strength. 

Another man now takes up the nut and strikes it a smart blow in 
tho middle with a bolo, dividing it into two almost equal parts. These 
parts are spread out and exposed to the sun for a few hours, or such time 
as may be necessary to causo the fleshy albumen to contract and shrink 
away for the hard outer shell, so that the meat may be easily detached 
until the fingers. 

Weather permitting, the meat thus secured is sun dried for a day 
and then subjected to the heat of a slow fire for several hours. In 
some countries this drying is now effected by hot-air driers, and a 
very white and valuable product secured ; but in the Philippines 
the universal practice is to spread out the copra upon what may be called 
a bamboo grill, over a smoky lire mado of the shells and busks, just 
sufficient heat being maintained not to set fire to the bamboo. The halves 
when dried are broken by hand into still smallor irregular fragments and 
subjected to one or two days of sun bath. By this time the moisture 
has been so thoroughly expelled that tho copra is now ready to bo sacked 
or baled and stored away for shipment or use. 

All modem coconut oil mills are supplied with a decorticator armed 
with revolving disks that tear or cut through tho husk longitudinally, 
freoing tho nut from its outer covering and leaving the latter in tho host 
possible condition for the subsequent extraction of its fibre. This 
decorticator is fed from a hopper and is made of a size and capacity to husk 
from 500 to 1,000 nuts per hour. 

Hasping and grinding machinery of many patterns and makers, for 
reducing tho moat to a pulp, is used in India, Coylou and Ind.o-China ; 
and, although far more expeditious, offors no improvement, so far ns 
concerns tho condition into which the meats are reduced, over the methods 
followed in the Philippines. Here tho fleshy halves of the meat are held 
by hand against a rapidly revolving, ffialf spherical, knife blade, which 
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scrapes and shaven the tiesh down to a fine degree of comminution. The 
resulting masi is then macerated in a little hand press, and the rnilkj 
juice which flows therefrom is collected in rocoivers placed liolow. This 
is now drawn off into boilers and cooked until the clear oil is concentrated 
upon the surface. Tlio oil is thon skimmed off and is ready for market. 

The process outlined above is very wasteful. Tho presses in operation 
are very inadequate, and it is estimated that not less than 10 por cent, 
of the oil remains in the press cake. This does not occur when the 
best hydraulic presses are used. It is true that very heavy pressure 
carrio 3 through much colouring mattor not withdrawn by the primitive 
native mill, and that the oil is consequently darker and sooner undergoes 
decomposition; but modern mills are now supplied with filtration plants, 
through which this objection is practically overcome. 

Theso operations in miniature are daily reproduced in thousands of 
Filipino homes whore the hand rasping of the nut, the expression of 
tho milky juice through coarse cloth, its subsequent boiling down in an 
opon pan, and the final skimming off of tho oil, ore in common practice. 
Notwithstanding the cheapness of labor, it is only by employing a mill 
equipped with decorticating, rasping, hydraulic crushing and steam-boiling 
machinery, and with facilities to convert the residue to feeding or other 
uses, that ono may hopefully enter the field of oil manufacture in theso 
islands in competition with copra buj’ers. 

SPECIAL REPORT ON (MLS_AND FATS OF CEYLON. 

BY LEOPOLD FIELD, f.b.s.e., k.u.s.a., Lecturer at the 
Health Exhibition, 1884. 

The chiof, indeed tho only fixed, oil of Ceylon with which English 
manufacturers are commercially acquainted, is coconut oil. This comos 
into tho British markots as a solid, of nearly the consistence of tallow, 
liquid coconut oil being understood by those who order it to he tho 
portion oxprossed from the solid, equivalent to the olein or tallow oil as 
related to stearino. 

It is not necessary to say much about the application of so well-known 
a substance as coconut oil, except to point out that, in the very ablo 
report published by tho Ceylon (Jomniitteo at the Colonial Exhibition, a 
common orror has noon made in supposing that coconut stearino iR used 
for “candles.” The original composite candles of Price’s Company, it is 
true, were manufactured of coconut stearine, hut I believe are almost 
extinct now. Belmont sperm may have beon once made of tliat matorial 
but certainly uot for noarly thirty-five years, ns Mr. G. Wilson, in 1852, 
locturing before the Society of Arts, gives the composition of Bolmont 
sperm cantUos as hot-pressed palm acid. 

But Price s Company make their “ New Patent Night lights” entirely 
of pressod coconut oil. and these are superseding the old “Star ’’anil 
“ Childs ” night-lights hand over hand, the light, whiteness, and clennlinosB 
of tho coconut oil, and tho roplacoment of the greasy paper-case by a glass, 
quito accounting for tbo public preference. In soap, also, coconut oil is very 
largely consumed, though far loss in England than on the Continent. 

Ami to this point, perhaps, the preference is to he attributed that is 
given in the English market to Cochin over Ceylon nil. it does uot appear 
to he generally known at tho source of supply, 'but a glance at tho market 
lists will show that tho torinor rules os. to Gs. over the lattor. And. 
iudoed, the distinction is no fanciful ono, for tho writer’s experience lms 
shown that the brands known <is Ceylon here are not suited for fine night- 
light or soap manufacture, on account both of colour nud smell. Whether 
the worst parcels from both countries are labelled Ceylon, mid the best 
Cochin, irrespective of their source, is a question for others to determine. 
It is well though that this difference of roputation should bo pointed out 
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Stress may also liore be laid on the easo with which a good coconut 
soap may be made. It is very surprising that the sources of supply are 
hardly ever proim to manufacture their own produce. Yet, au irou pan 
and a little fuel with cheap caustic soda, and facilities for tons of soap are 
there. lu a country where, besides coconut other equally valuable sponi- 
fiable oils abound, with colouring and scenting materials ready to hand, it is 
quite remarkable that soaps, far better than tne trash which Germany has 
long poured into England, should not be turned out at a high rate of profit. 
The writer would guarantee, with the materials alone which the Island 
could place at his disposal, to turn out soap that should rival some of the 
loading English brands m all respects of scent and appearance, and with a 
little foreign assistance, of use as well. 

Of the various oils which the kindness of the Commissioners placed at 
his disposal, the writer can give but a cursory account, the quantity being 
so small, and the composition so entirely unknown. ’ In fact of none of 
them had even the name reached his oars before, though scarcely an oil 
reaches England but sooner or later passes tbrongli his hands. 

Margosa Oil. — (sp. gr, 910) has too strong a smell (intensified by saponi- 
fication) to hope for toilet success. Its medicinal properties should, liow- 
ever, procure it a name, if backed with sufficient authority and introduced 
under good auspices. 

Punai Oil . — This gave an excellent soap, curiously enough of a deep 
yellow , not expected from the dark green oil. The disagreeable odour 
vanished entirely upon saponification. If the price be within range, there 
Bhould be a future for this oil. 

IllupaiOil . — This oil, of an almost pure, white, and in consistence and 
colour much resembling coconut oil, is decidedly the most valuable of all 
the new oils examined. It saponifies readily, ami gives a fine hard soap. 
Its adoption will depend solely upon the price. 

Kckuna Oil, known as candlenut oil, yields a magnificent, firm, lather- 
ing soap. Mixed with one-third Gingelly and one-third coconut oil, and 
saponified with caustic soda, slightly potassiferous, soap is formed second 
to no animal fat soap. A great advantage of vegetable oil soaps is their 
freedom from smell, especially that highly objectionable smell that is 
evolved some time after saponification from tallow and lard curds, dtc. 

Castor Oil . — It may here be mentioned that castor oil has of late years 
been enormously employed, in conjunction frith coconut, in the manu- 
facture of choap transparent soaps. Alcohol being so plentiful in Ceylon, 
there is scope for making a magnificent- soap of this class, especially as 
castor oil is readily procurable, and sugar is very cheap. 

Essential Oils . — All the varieties produced in Ceylon are so thoroughly 
well known that it is superfluous to dwell on them. The suggestion, how- 
ever, might be made, that other at present non-indigenous scents might 
be profitably cultivated, and thus roheve the redundaucy, the plethora of 
eitronella, lemongrass, and cinnamon. Cinnamon leaf is receiving much 
attention of lata as a fine substitute for cassia, and doubtless will be 
much used in future. 

The spirit, treble distilled from arrack, has a peculiar bouquet, 
which, in the hands of a skilful perfumer, could be made to blend well 
frith the various finer essential oils, (such as ylang, &c.) afforded by tho 
Island. Eau de Cologne owes its peculiar charm to the presence of cenan- 
thic ether from the grape spirit of the Continent. W hy should Ceylon 
not produce an equally fine perfume from her own spirits and essences ? 

To conclude. It appears to the writer that the energies and skill 
of the Ceylon manufacturers should be directed, not so much to the 
production of more of their present goods, but to the culture of new 
and favourite products, and tho direct conversion of these new materials 
into commercial wares for the retail consumer. 
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TESTING OF COCONUT OIL FOR PURITY. 


The use of coconut oil for soap making has of late years increased 
enormously, and hardly in a less degree for the manufacture of alimentary 
vegetable fats. It is often mixed with less expensive oils, such as cotton- 
seed, sesamo, arachis and even hydrocarbon oils, at the risk of altering 
its properties and causing serious injury to the industries in which 
it is used. 

Alkaline Saturation. — 5 grams of the pure, dry, fatty acids from 
copra oil require 24 T c.c. of normal soda, whereas 17*7 c.c. are sufficient 
to saturate soed oils. 

Solubility' in Absolute Alcohol. — Neutral copra oil is the only fatty 
oil which dissolves completely in two volumes of absolute alcohol at a 
temperaturo of 32 deg. C., with the exception of castor oil, from which it 
can readily be distinguished by other characteristics. 

Iodine Value. — No other fatty oil possesses such a low iodine value 
as copra oil, namely, 9 per cent, of iodine. That of other vegetable oils 
varies between St and 105. That is, therefore, a very important distin- 
guishing test. 

Sulphubic Acid Saponification.— Maumene’s process applied, to 
copra oil (at 17-13 deg.) gives good indications, as the temperaturo obtained 
excoeds those of other vegetable oils by 50 deg. It is curious that this 
most distinctive test is not generally used. 

Volatile Acids. — Tho determination of tho volntilo acids, solnblo 
and insoluble, also serves as another test for tho purity of copra 
coconut oil. 

Nithic Acid Test.— A simple agitation of the oil with an equal volume 
of nitric acid at 40 deg. gives useful indications. Copra oil remains un- 
altered when It is pure and clear, but becomes sensibly brown by the 
addition of 6 per cent, of seed oils. 

Sulphuric and nitric acids combiner!, employed in the proportions 
indicated by Cailletet for the purity of olive oil, furnish most distinct 
indications with copra oil. Now, thanks to these moans of investigation, 
the analysis of copra oil haB been attended with success and its adultera- 
tion has greatly diminished, so that it is usually only practised in small 
proportions, which consequently are tho most difficult to detect. For 
instanco, with an admixture of 0 por cent, of another oil, instead of 24*1 
c.c. of soda, for saturating 5 grams of tho fatty acids, 23'8 c.c. would bo 
required, but ns it is not impossible to meet with a pure oil saturated 
by only 23‘Sc.c., a doubt would exist; nevertheless, the benefit resulting 
from such a mixture is still considerable, sufficient to tempt tho 
unscrupulous. 

The special reactions which characterize certain seed oils, will give, 
in such small proportions, very faint indications or even none at all when 
theso oils have been subjected to au appropriate chemical treatment. The 
tost for arachis oil will bo pnrticuinry delicate, the crystallisation of n few 
milligrams of arachidic acid takes place with difficulty in the whole 
mass. It may also bo remnrkod that tho different operations are 
inconveniently long and minute when a rapid report is required and 
is often indispensable ; a process, therefore, by which it is proposed 
to remove these defects, is based on the simultaneous action of phlo- 
roglucine and resorciue in an acid medium ; tho sensitivenesss and 
certainty of the reaction is diminished if only one of those substances 
is omployed, Both phloroglucino and rosorcine have been proposed for 
testing tho purity of olive oil, but tho results obtained did not offer any 
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great certainty, olive oil having a very similar composition to seed oils 
and even giving doubtful reactions itself, while old seed oils, or those 
changed by a preliminary refining, produced no colouration at all. This 
is not the case with copra oil, because it only contains about one-tenth 
of non-saturated liquid glycerides, whereas seed oils and olivo oil have 

about nine-tentb6, being in consequence much more sensitive to the action 

of the reagents. 

Mode of Operation. — The temperature of the reagents and the oil 
should be 10-12 deg. C.; the oil should be clear and free from water; if 
necessary, it should be filtered. Pure 40 deg. nitric acid is required free 
from nitrons oxides ; a freshly opened bottle is best. The phloroglucine 
and resorcine should be quite pure, of recent preparation, aud protected 
from the warmth and vapours of the laboratory. The saturated solutions 
should be made the same dav, employing perfectly pure ether and benzine. 
It ispeedless to add that all apparatus used should be scrupulously clean, 
Having taken these precautions 4 c.c. of the copra oil are placed in a 15 c.c. 
graduated tube, and 2 c.c. of the saturated solution of phlorogluoine in 
ether added ; when dissolved 2 c.c. of the solution of resorcine in benzine 
are added. The tube is then immersed in water at about 10 deg. C., care 
being taken that not the least drop enters the tubej it is then withdrawn 
and 4 c.c. of nitric acid (40 deg.) added. The whole is then transferred into 
a clean test tube and violently agitated for five seconds ; if no reaction is 
produced the contents of the tube are well shaken up at intervals, attent- 
ively observing the oil all the while. 

Copra oil remains perfectly clear aud is practically unaltered, negligible 
traces of impurities give a rose tint, hardly perceptible and rapidly dis- 
appearing. The addition of any seed oil, such as arachis, sesame, cotton- 
seed, poppy seed, rape, castor, etc., in the proportion of 5 per cent, and 
more, produces a bright red colouration, quite characteristic, which remains 
some seconds. Tallow and the oleonaphthas give the same colourations. 
Olive oil also produces the reaction, although less perceptibly ; the process 
cannot, therefore, be used for determining its purity. Pure butter and 
lard are not affected, and consequently the presence of tallow or seed 
oils can be detected in these bodies by thiB teBt, but with less certainty 
and sensitiveness than in coprah. It is not necessary to take into account 
the reactions which are subsequently produced under the prolonged action 
of pure nitric acid. In short, Copra oil can bo rapidly tested by this 
method, which responds to the needs of the numerous industries in which 
it is used so largely ; it is distinct, sensitive and can be applied in a few 
minutes. The determination of the constants has always agreed with 
the indications it has given. It is as well to cany out a second test 
simultaneously in which 5 per cent, of arachis oil has been added to copra 
oil for comparison. 

The action of pure hydrochloric acid and fresh sesame oil It is well 
known that old or altered seed oils do not give the same reactions as the 
fresh oils. Cottonseed oil which has been heated, for example, does no 
longer reduce silver nitrate. The process just described preserves the 
same value in all cases. If the intennixture is made in sensitive proportions 
the presence of an altered oil in copra oil can be detected by pure hydroch- 
loric acid, after adding fresh sesume oil. Thus a cottonseed oil, insensible 
to the ordinary reactions, is mixed with the copra nil, and, after ascertain- 
ing that the phloroglucine-resorcine reaction has notlost its iusenBity, fresh 
sesame oil is added to the same mixture, and the whole shaken up with 
an equal volume of pure hydrochloric acid. In a few seconds the acid 
layer acquires a fine characteristic green colour. Old or altered sesame 
oil, which does not become red by the action of hydrochloric acid in 
presence of sugar or furfurol, gives a green colouration by the addition of 
fresh sesame oil and pure hydrochloric acid. Pure, old, or altered copra oil 
is not sensitive to this reagent . — Les Corps Gras Indnstricls, 
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DIFFERENT SOILS: 

THE KEEPING QUALITIES AND THE CAUSE OF RANCIDITY 
IN COCONUT OIL. 


(Summary.) 

Sou..— In attempting by means of soil analyses to explain why coconut 
trees growing Denr the seiishorc aro more prolilic than those planted farther 
inland, it was observed that — 

(1) Chemically, thore is very little difference in soils from the two 
localities those from inland regions being, if anything, a littlo more fertile, 

(-2) Tho salt water from the sea has no influence on trees in its vicinity, 
as only amounts of clilorine so small as to be negligible were found to be 
present oven at the bases of coconut trees which were actually growing on 
the beach. 

(3) The greater porosity of soils near tho sea coupled with the fact 
that they are, as a rule, practically saturated with water at a distance of 
only a few feet beneath the surface of the ground, is the principal reason 
why they are more suitable for trees like the coconut, which require an 
enormous quantity of water for their growth. 

(4) Although good coconut Foils are apparently almost devoid of 
fertility, yet, taking into account the character of coconut roots and the 
large area from which each tree draws nourishment, it can bo demon- 
strated that there exists an ample supply of nutriment, for their growth. 

The Nut; Aue in Reference to Quality.— (1) Tho variation among 
individual nuts is sufficiently great to render exact conclusions from analyti- 
cal data difficult, but, taking the average of a number of determinations, 
there appears to be slight increase in the proportion of meat, copra, and oil 
in nuts which have been stored up to a maximum time of three months 
after cutting. Beyond this period there iB a decided decrease in these 
constituents. Nuts taken from the same tree show somewhat less in- 
dividual variation. 

(2) Four series of ten nuts each, of varying degrees of ripeness, 
showed a marked difference in tho amount of copra and oil to be 
obtainable from them, tho percentage of the oil in a green nut being 
only about one-half of that which it is when the nut is fully ripe. This 
riponing process continues to some extent, on storage, after cutting. 

(3) Analyses of coconuts from the some locality, but having husks 
of different colour, prove that the colour of a nut has very little if any 
influence on its composition. 

(4) The difference between trees near the seashore and those farther 
iidaud is solely in tho quantity, not in the quality, of nuts which they 
produce, coconuts from inland regions averaging fully ns well ns thoso 
from tho bench. This fact is shown both by analyses and by practical 
tosts on a large scale. 

(G) Coconut oil is.genorally stated to have a groat tendency to becomo 
rancid, but all tho experiments mndo in this laboratory show that, when 
onco prepared in a pure state, its keeping qualities are equal if not 
superior to those of most other vegetable fats and oils. This popular 
fallacy m regard to coconut oil probably nroso from tho inability or 
disinclination on the part of most observers to procure pure samples, ns 
tho commercial product unquestionably has a high acid value and a bad 
odour, deteriorates with fair rapidity, tluH change bein', "renter as a 
rule the greater tho initial acidity of the oil. 
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(7) Most of the free acid and tlio accompanying bad odour and taste 
is produced in the copra itself before the oil has been expressed. The 
oil from a sample of copra which had been cut into fine pieces and 
oxposed to moist air for one month increased in acidity from To to 
23'3 per cont. 

(S) Tho hydrolysis and subsequent destruction of fat in copra is 
brought about by moulds (tho greater part of which aro Asporgilli) acting 
either alone or in symbiosis with certain bacteria, the condition most 
favourable to this growth being a moderately high, constant temperature 
and a water content of from about 0 to 17 per cent. , No organisms wero 
found growing on a sample containing 4'76 per cent of moisture and no 
change in acidity took place. Samples containing from 23 to 50 per cent 
of water were infested by several species of bacteria which subsisted in 
the nonfatty portion of the copra, but produced very little free acid from 
the oil. No moulds were found in these samples. 

_ (7) Ordinarily, commercial copra contains from 9 to 12 per cent of 
moisture a very favourable condition for mould growth. The remedy for 
this rapid deterioration is simply to dry it so that it contains not more 
than 5 per cent, of moisture, and express the oil as soon as possible, avoiding 
long storago in a warm, moist atmosphere. 

Dryixg. — By comparing tho various methods of copra drying, a hot 
air apparatus, either rotary or stationary, was found to be the most 
efficient, It is suggested that a combination of centrifugal with hot air 
drying might prove of considerable value, provided a market could he 
obtainable for the by-product ‘‘coconut cream. Vacuum drying is not 
of great value in tho desiccation of coconuts for oil-making purposes. 

(10) Although a pure coconut oil is not a suitable medium for a 
growth of micro-organisms, one containing n sufficient amount of 
nutrient mattor and moisture may, under certain conditions, develop 
a. growth of mould which rapidly "attacks tho oil itself. A sample of 
pure oil to which had been added 1 per cent, of “latic” and 1 per cent, 
of water iuceased in acidity from 0T0 per cent, to 8 - 63 per cent, on 
standing oxposed to mould action in an incubator for one week. . 

The very slight increnso in acidity which a pure oil suffers on long 
standing is probably duo to simple hydrolysis by heat and moisture. 

(11) Besides tbe production of freo acid by moulds and the decom- 
position of albumen by bacteria in moist copra and in impure oils, ono 
othor factor enters into tho deterioration of coconut oil. Many samples 
on long standing develop a slight but noticeably acrid tasto and odour, 
without any marked increase in acidity'. Such oils invariably give a blue 
colouration wifh Schiff’s aldehyde reagent, reduce silver nitrate m Becchi’s 
test for cotton-seed oil and possess the power of liberating iodine from 
potassium iodide This process is shown to be a direct oxidation by tho 
air and to depend largely' upon the amount of surface exposed. Other 
conditions favouring it are freedom from moisture and impurities, as is 
shown by the fact that impure commercial oils, or those wnich have been 
acted upon by mould, do not, as a rule, respond to tests for peroxide and 
aldehyde, while the most marked development of these bodies is noticed 
in the purest oils. 

(12) The action of light aud air on coconut oil is of relatively little 
importance iu comparison with the great changes producod by’ mould 
growth, and it can be prevented in a large doppree by keeping oil renop- 
tucles as nearly' full as possible, so as to reduce the amount of surface 
exposed, — Philippine Journal of Science, Vol. 1, No. 2. 
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CLASSIFICATION OF COCONU T OIL. IN AMERICA- 

The U. S. A. Treasury Department recently made an important dis- 
covery with regard to the action of the Department of Jnstico upon a 
decision of the United States Circuit Court for the district of Oregon 
with regard to tlio dutiablo classification of so-called coconut oil. The 
decision referred to held this product to bo entitlod to free entry, but 
in promulgating the text of tho opinion of the court the Treasury Depart- 
ment announced that the Attorney-General would tako an appeal to tho 
United States Circuit Court of Appeals. Customs officials liaturally 
assumed that such an appeal was in faet taken, and that tho caso was 
still pending in the upper court, and, therefore, assessed duty on 
importations of coconut oil at several ports. The Treasury- Department, 
however, was recently informed that, after thorough investigation, the 
Attorney-General had decided to abandon the case, and it is understood 
that general instructions will be sent to collectors at all ports to admit 
this product free of duty-. 

The case ruled upon by the United States Circuit Court was that 
of the United States vs. the Oriental American Company. Tho defendant 
imported 46,912 pounds of refined coconut oil, which was so classified 
by the customs oflicors, but which after analysis by the United States 
chemist at Now York was re-classified, under instructions from the 
Secretary of the Treasury- to the Board of General Appraisers, as “ Cocoa- 
Iratter or eocoa-butterine,” under paragraph 282 of the tariff act of 1897. 
When so re-classified, the merchandise instead of being entitled to free 
entry became liable to a duty aggregating si .64 1*92. for the recovery of 
which suit was brought by tho United Statos. In dociriing this issue 
the Circuit Court, in a comprehensive decision oovoring a variety of similar 
products, said, in part : — 

“Cocoa-butter is produced from the beans of tho cacao or chocolate 
tree, the word ‘cocoa' used in this connection being a corruption of the 
word ‘cacao.’ The importation in question is made from the fleshy part 
of the coconut, a product of the coco palm. All products made in 
imitation of cacao or cocoa-butter, and adapted to its uso, are classified 
as cocoa-buttorine, and are dutiable. 

“It is conceded by the government that tho importation in question 
is refined coconut oil. Tho reason given for classifying it otherwise) is 
that it is in fact coconut oil deodorized and prepared for edible purposos ; 
that tho rofining process had rendered it agrcoable to tho taste and 
ediblo, and that it is not placod on the market under the name of coconut 
oil, but under various names indicating a different product and used from 
coconut oil ; such as ‘Mannheim blitter,’ ‘vegetable butter,’ etc. 

“Tho rofining procoss which constitutes what is called the ‘mauufac- 
‘ turc of tho oil, merely romovos from it the impurities due to the manner 
in which the kemol is handled and dried, and to its partial decay. 
Thoro is no standard of impurity by which tho coconut oil of commerce 
is known. That oil, for anything that appears tc the contrary, may- bo 
a pure and ediblo oil. An edible coconut oil is not a buttor because 
it is edible. Other vegetable oils, like olive oil and cotton-seed oil. are 
odiblo, and with butter are uBod in culinary purposos by- Chinamon in 
the Straits Settlements. It must be assumed that whether an oil is an 
oil or a butterine does not depend upon tho degree of rancidity it has, 
by which its general culinary use is affected. A product to be dutiablo 
as cocoa-butterine must be useful ns a substitute for cocoa-butter. 
It must bo an artificial substitute for cocoa-butter. Such is tho hold- 
ing of tho Board of General Appraisers. 

“As already appears, cocoa-butter is a product of the benn of the 
cacao or chocolate tree. Tho oil from coconuts, to be classed as cocoa- 
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butteriue, must bo an imitation of this cacao or cocoa-butter— it must, 
in other words, be an artificial cocoa butter. The testimony in the case 
shows a wide difference between the two articles. One of the wit- 
nesses, a dealer who has sold coconut oil of the manufacture in 
controversy for a year and a half, testifies that he never offered it for 
sale or knew of anyone else offering it ub cocoa butterine ; that it 
differs in appearance from cocoabutterino ; that there are of the 
imported butterines and those manufactured here some 12 or 15 different 
cocoa butterines ; that they are all solids, with a melting point of about 
90 degrees Fahrenheit, and are usually sold in cakes, wrapped in paper and 
packed in cases, while the oil in question melts at about So degrees 
completely and becomes a liquid, and is sold in hermetically sealed 
packages ; that the two products differ in color, in texture, and in the use 
to which they are applied ; that cocoa-butterine is sold to confectioners and 
pharmacists as a substitute for cocoa-butter ; that in the pharmaceutical 
trade the cocoa-butter and butterines are largely used for suppositories; 
that they are similar in colour, in texture, in the nature of the fracture 
when broken, and in the degree of melting ; that in many cases the odour 
of the cocoa-butter is attempted to be introduced in the butterines, not 
always successfully, but that they are put up in the same manner, packed 
in the same weight of packages, and bear, as nearly as an imitation may 
bear, all the characteristics of cocoa-butter ; that they are readily recognized 
by everyone in the trade; that confectioners refuse to buy the oil in 
question because its low melting point makes it entirely unsuitable ns a 
substitute for cocoa-butter. The testimony of the confectioners is that 
the importation in question is not used as a substitute for cocoa-butter ; 
that any sweet, clean fat can be used to a limited extent in thinning 
chocolate ; that most fats dissolve at a very low degree, while cocoa-butter, 
because it melts at a higher degree, is more suitable for thinning chocolate, 
“ so tho chocolate won't dissolve and spread ” and that in the confec- 
tioner’s business cocoa-butter is ehioHy used for this purpose. Some 
of these witnesses testified that they had used the coconut oil in question, 
but it was not successful ; that it waB no more suitable' for their use 
than lard or cottonseed oil. From tho testimony in the case it appears 
that this coconut oil is used chiefly for soap making, and that more 
than threo-fourths of tho importation on account of which this action 
is brought was purchased by one manufacturer for such use. 

“From these facts, 1 conclude that the merchandise in question is 
not an imitation of nor a substitute for coconut butter, and that it is 
not dutiable under the tariff act. 1 ' — Oil Reporter , New Jork. 

[In connection with this interesting decision of the U.S.A. Circuit 
Court of Appeal we have to remark that it is to bo regretted that a 
difference in spelling of these products is not adhered to in Amorica. A 
certain amount of confusion is always liable to arise when the commercial 
products of the two plants Thcobroma Cacao and Cocos mtcifcm are both 
spelled “cocoa.” Cocoa is aicorrect spelling of cacao products ; “coco” the 
spelling for the coconut palm and its products. We have altered to the 
correct spelling in above and everywhere in this Manual.. — E d. T. A. & 
Mag. C. A. S.[ 


COCONUT OIL BUTTER. 

Dr. Denner, a German chemist, has been experimenting with coconut 
oil, and finds that it makos a very satisfactory article of butter. It contains 
7 per cent, of soluble acids, namely, butyric acid and capric or decyclic 
acid, which gives the butter a pleasant aroma and savour, making it 
taste something like a hazelnut. This butter will keep 15 or 20 days 
before showing any acid reaction, and sustains many of the tests of true 
butter, for which it is a better substitute that oleomargarine, and can 
be produced much more cheaply .— Tropical Agriculturist. 
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REPORT ON A SAMPLE OF COCONUT “WATER'’ 
FROM CEYLON. 

By Professor Wyndham B. Dunstan, m.a., f.b.s. 

A cample of this material was sent to the Imperial Institute in 1904 by 
the Secretary of the Ceylon Committee for the St. Louis Exhibition, and 
is referred to in letters No. 190b. dated the 8th August, 1904, and No. 210b. 
dated the 23rd October, 1904. 

It was stated in the first of these letters that the Commissioner for 
Ceylon at the St. Louis Exhibition had reported that a firm in St. Louis 
was making experiments with a view to the extraction of sugar from the 
“ liquid matter” fwater) of the coconut, and it was suggested that it might 
be worth while to conduct similar experiments at the Imperial Institute 
with the view of ascertaining whether sugar could be profitably extracted 
from this material in Ceylon, whore it is at present a waste product in 
the process cf preparing copra. 

DEsrnimox of samples. 

The sample of the “ water” measured two gallons and consisted of a 
thin, slightly opalescent liquid which hod a strong odour of chloroform, 
the latter having been added to provent fermentation during transit. 

CHEMICAL EXAMINATION. 

The composition cf the water was determined in the Scientific and 
Technical Department of the Imperial Institute with following results : — 

Saccharine constituents : 

Mannitol ... ... ... I ‘8 per cent (approximately). 

Cane Sugar ... ... ... 01 ., ,, 

Glucoso ... ... ... 0’9 ,, ,, 

Acid constituents : 

Volatile acul (calculated as acetic acid) 0’07 ,, ,, 

Non-volatile acid (calculated as 

tartaric acid) ... ... _ 0'41 ,, ,, 

Mineral matter : 

(Ash) ... ... ... O'oO ,, ,, 

Water ... ... ... 96 00 ,. ,, 

There nre a number of previous analyses of coconut “water" on record, 
with which the foregoing results may be compared. According to J. 
Lepine (“ All about Coconut Planting,” A. M. and J. Ferguson, Colombo, 
3rd Edition, 19J4), Bizio has stated that the “water” and the kernel of tho 
coconut “contain no sugar but mannitol.” Lepine does not give a reference 
to Bizio’s paper in which this statement occurs, and consequently it lias 
been impossible to verify it. Two papers by Bizio on tho subject of 
the composition of coconut “ water ' are published in the Ann. Sei. J.omb. 
Venelo (lii, 1833, pp. 1-10 and pp. 107-12U,) but in these there is no 
reforoneo to mannitol, the only swoet costituent found being a substance, 
which is named “ (.lycinn ,” and the reactions of this nre not identical 
with thoso of mannitol. According to Lopine (I oc. cif.) tho sugar present 
in both the kernel and tho water of tho coconut is ordinary cane-sugar. 

More recently Van Sly ko ( American Chemical Journal, 1891, 13, pp. 
130-131; has found 311 per cent of glucose and a trnco of cane sugar in the 
“ water ” of unripe coconuts, aud 4'42 per cent of cane sugar and a trace 
of glucose in the “ water " of ripe nuts, whence it would appear that during 
tho ripening process, tho glucoso in the coconut “water” is largely 
converted into cane sugar. Van Blyke found no mannitol in tho “water’ 1 
from either ripe or unripe nuts. 
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As the results obtained in the examination of the present sample of 
Ceylon coconut “water” were not in harmony with those of Van Slyke it 
was thought advisable to examine a sample of “water” from ripe coconuts 
as imported into the United Kingdom. 

This gave the following results : 


Saccharine constituents : 


Cane Sugar .:. 

... 

... 2 - 6 per cent. 

Glucose 


... - (to .. 

Mannitol 

... 

33 33 * 

ml 

Other organic matter 
Mineral constituents : 

. 

- IT „ . 

(Ash) 

... 

• 0 O ,, J, 

Water 

... 

... 95*3 „ „ 


These results agree fairly wed with those recorded by Van Slyke for 
the “water’ - of ripe coconuts. The present sample of water from Ceylon 
coconuts appears therefore to he abnormal in containing mannitol in place 
of almost the whole of the glucose and cane sugar usually present. It 
would be interesting to know whether this replacement of glucose and 
cane sugar hy mannitol constantly occurs in nuts grown in Ceylon, or 
whether it is characteristic of a particular variety of nut. 

~ i It is worth notice that mannitol is very closely related to glucose, and 
that it is possible that the presence of mannitol in this sample of “water” 
may be due to a change similar in chnractertothe“mannitol fermentation.” 
which occasionally takes place in wine, wherein' the sugars normally 
present in the wine are partially converted into mannitol. 

GENERAL CONCLUSIONS AND RECOMMENDATION'S. 

It is clear from the foregoing results that it would be impossible to 
manufacture sugar from coconut “ water ” as represented by this sample, 
since it contains only 0’1 per cent of cane sugar. Further, it is highly 
improbable that sugar could be manufactnrd at_a profit from coconut 
“ water " even when this contains the whole of its saccharine contents 
in the form of cane sugar. Van .Slyke found in the richest sample of 
coconut “ water ” he examined 4 '43 per cent of cake sugar which was 
associated with 3 'It per cent of non-saccharine organic matter and l - 06 
per cent of ash. The crude juice expressed from the sugarcane contains 
as a rule nearly 20 per cent of cane sugar, and not more than 0'5 per cent 
of non-saccharine organic matter and about 0’25 per cent of ash 

Coconut “ water ” therefore contains at the most only about one-fifth 
the amount of sugar present in the juice of the sngar cane, and as the cost 
of extraction would be much greater in the former case, there seems little 
likelihood that the “water” could he successfully utilised as a raw material 
for sugar manufacture, even though it is at present a waste product in 
Ceylon. 


PLANTING IN SANDY SOILS- 


SOME SUITABLE PLANTS FOP, COCONUT DISTRICTS. 

The question as to what to grow on soils consisting of pure sand 
depends to some extent on the conditions and environment of the place 
to be planted. If it is near or ok the sea-shore and washed by the sea, 
or sometimes covered with salt spray, certain plants will live ; but if it is 
inland and without the percentage of salt, the exposure to wind and spray 
and other conditions which obtain at the sea-shore, then other species and 
rather more of them will grow. 
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SKA SHOCK UK SAND-BANK PLAXTINc.'. 

For \>lai itinpr h sea-shore sand-hank the following plants are of value, 
chiefly from their breeding properties and m t because of any feeding or 
other direct economic value. If a good covering of a vegetation is obtained, 
it is generally possible later to introduco-plunts which are of better value 
from a feeding or other economic point of new. 

SrixiFEX. Squanosus L. — “ water pink ” Maharawana-rewula S. — This 
grass is grown on the Madras coast for its sand-binding qualities — as tho 
Sinhalese name implies “Groat Bund of Kawana or Rama.” It is common 
on the shores round the Island and its seed can be easily collected. 

Itomea Biloba Poksk.— M udu-bin-Tambura S. — This is a creeping 
plant of the order Convolvulaeoiol, with brilliant purplish-rose flowers. 
It is, perhaps, the commonest plant on the sen shore sand along the south 
and west coast, 

Soaevola Koexuju— Yahl, is a largish bush sometimes ten feet high 
with big light green leaves and yolIbwish-white flowerB common on the 
South-west coast. 

Morinda citrifolia L. — Ahu S.— a small troe. 

Babringtonia raoemosa Forsk Medilla S. — A smallish tree noth long 
drooping branchos common on tho shores of back-waters and lakes. 

Pandanes odoratissimes L.— Mudu-koyiya S. Talni T, — Tho “ Socret 
pino " this grows somo l. r > or 20 feet high and spreads in all directions 
sending stout aeril roots down from its branches. It is tho most vigorous 
plant that can bo used for permanently recovering sand-banks. 

INLAND - KANDV SOILS. 

For an Inland sandy, almost purely sandy soil tho following grasses 
will be of uso 

ANDRoroooN Acicelates Retz, Tnttiri S. Lovograss, a ubiquitous 
grass that gives an excellent cover to the soil and a good feed for cattle. 

Codon Daotylon Pers. Arugam-pillu T. — A useful fodder plant from 
which hay can be made. In very sandy soil, liowevor, like other grasses, 
it has a stunted growth and produces Iosb foliage. 

Panicvat Repf.ns L, Etorri S. — This is, perhaps, tho best foddor grass 
for poor sandy soils ; it grows almost as well in dry sandy soil as in wetter 
and more marshy places. 

In addition to these Desmodicm Triflorem D.C. — A crooping clover 
Hin-undu-piyali S — though not rising more than about 1 to 1 inch' above 
the ground, makes a good “bottom grass” and binds the soil together. 

THE METHOD TO ADOPT. 

• The simplest way to go to work in covering sandy soil with plants for 
food and to make a green covoriug is to carefully examine places (near ut 
hand) of similar conditions as to soil, Ac., and to soloct tho plants thoreon 
which seem fittest for tho purposo. Tho soed of thoeo can bo collected by 
children nr the plants themselves can bo taken and dibbled in. 

THE SENSITIVE PLANT. 

Mimosa Pedica L— the sensitive plant — lias a high value from the fact 
that it is an oxcellent fixer of free nitrogen, having on its roots large 
quantities of bacterial nodules. The thorns on tho plant are, of course, 
a groat draw back, but if these can be put up with, the plant which is so 
easy to grow would no doubt soon show its helpful properties to coconuts 
or other cultivated plants among which it grows if dug in from time to time. 

J. I!. Oakkuthki:-,. 

p 
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RUBBER AND COCONUTS. 

NOT INTER-PLANTED WIDELY IN CEYLON. 


As the result of enquiries made of representative planters in a numbor 
of districts, we do not nnd that there are many clearings where the coconut 
palm and Para rubber are being tried togethor. In the case of the Matalo 
district, where we can recall a considerable area under the coconut palm, 
a good many years ago, we can learn of no clearings at present with coco- 
nuts nnd rubber. The same report comes from the far South of the 
Udagama and Galle districts— although tea is, of course, freely interplanted 
there with rubber. It is different in the Kurunegala district whero there 
are several experiments made with the palm and the new product, and wo 
expect full particulars shortly] but we learn that in one particular in- 
stance, whore a trial has been given over a small acreage, it has not been a 
success. The palms have not prospered and the rubber tre’os are only 
“middling” — although both were planted nine years ago. Accordingly, 
the managing proprietor has decided to cut out the coconut palms during 
the present year in order to see the effect on the rubber. Would it not be 
wise to try the experiment on half-an-acre both ways — cut out the palms 
on one half-acre and the Rubber trees on the other — and watch the result 
before deciding to do more? From the Kelani Valley we have an interesting 
report from which we venture to quote as follows : — 

“There is little or no area of mixed coconut and rubber planting 
hereabouts. Avissawola, on Atherfiekl, old coconuts were cut out (they 
did not pay there and were not encouraging) and rubber (Para) planted 
II x 14 or so right through the area, and have grown most successfully. 
On Clara estate in the same district, a large number of acres of the tea 
have been planted through with coconuts, and to mv mind, except on the 
low-lying lands, are not of much account; through this again Para Iiub been 
planted, perhaps 15 x 15 and carrying 180—200 plants to the acre, taking 
road-side trees. 1 

Farther on, from the centre of the Ratnapura planting division, we have 
the following expression of opinion by a practical Manager; — 

“This is not a coconut producing distriot to any extent, and thero 
are no clearings of coconuts and rubber that I kuow of. There is no reason 
why both products should not be planted, in which case the fenoing 
absolutely necessary for the protection of the rubber, would servo for the 
protection of coconuts — so wickedly neglected at present. Presuming coco- 
nuts to be planted 25' x 25', I consider Para rubber might be planted 
1 between 2 coconuts on the line, and 1 between 4 coconuts botwoen the 
linos. In my opinion, generally speaking in the lowcountry, it is falso 
economy to try to overcrop our poor land in the total absence of any 
pretence to a proper system of cultivation — I refer particularly to Siuhaleso 
methods.” 

Finally, there comes an interesting report from the Batticaloa district 
under date May 19th last : — 

“As regards coconuts, well-known natives have, together with Euro- 
peans, opened about 600 acres of new land for coconuts during 1 906. The 
cyclone is responsible for ovor 400,000 palms absolutely lost. As regards 
trie area added to existing small native gardens, it is quite impossible 
to give a fair idea. As regards rubber the only clearing 1 know ot is that 
of Messrs. Doudney & Grosbie Roles at Yaknnori tank. They have a grant 
of 60 acres, half of a hich is under cotton. The trees are Para and two 
years old. I am not certain, but I think the distance botween the trees 
is 12' by 12’. Rubber under irrigation might do here, but otherwise this 
distriot is certainly not a place for rubber — though I have a good many 
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Coara trees in different places. The quantity of the latex is disappointing. 
I suppose this is due to the sandy soil and shortness of rainfall. If I bad 
the money, I would go in for rubber near Aloha Oya and Rugam tank, 
where magnificent jungle stands. Those places have ever so much more 
rain than Battlculoa arid its neighbourhood ; and, what is more, the rain 
is more evently distributer! over the hot season The late Mr. Fielder 
grew almost everything on his experimental garden near Malm Oya — 
(now abandoned because a flood swept his place away). He had: Coconuts, 
Pepper, A r anilla, African Oil Palms, Dates, Pineapples, Cacao, etc., and 
all grew magnificently. The only trouble would be scarcity of labour 
in thoso parts ; bnt that difficulty could be overcome,” 

With these returns as to the facts, conditions and prospects in different 
divisions of the country, in respect of the planting of the Coconut palms 
and Rubber trees together, wc must content ourselves for the present. 
Further information will be given and commented on, ns it comes in. — 
Ceylon Observer. 


HOIS'. MR. JOHN* TURNER’S VIEWS. 

The Pinang Gazette and Straits Chronicle, ’26th June, in reprinting above 
says. “As the matter is one of great importance to those interested in 
planting in the Straits and the F. M . S., we brought above article from the 
Ceylon Observer to the notice of the Hon. Mr. John Turner and asked him 
for his opinion on it. In reply to our queries, Mr. Turner said that 
ho had been watching matters in this direction for some years past and 
that two years ago he took a series of photographs of an estate where 
rubber was interpolated with coconuts, with a healthy catch -crop of tapioca 
as well. The coconuts were then in bearing and the rubber was being 
tapped. A few' days ago he revisited the same estate and found that while 
both the rubber aud the coconuts looked thoroughly healthy as regards 
the growth of the trees, and the rubber was yielding well, tlie coconuts 
had practically failed to produce nuts. The reason for this appears to bo 
the rubber soon ovortops and shades the coconuts, thus depriving them of 
the light necessary to produce the frnit. It would apppear that tho coco- 
nut fruit needs a great deal of light aud that explains the provision of 
Nature in haring the leaves of the coconut tree open as they are. Air. 
Turner added that his experience of cutting down rubber trees showed 
tluit the Para tree will stand being reduced in height so that it does not 
overtop the coconuts. If the two crops are planted in each case thirty by 
thirty, 48 of each to the acre, ami the rubber kept considerably lowor than 
tho coconuts, both will probably give u satisfactory yield in suitable soil, 
the coconuts probably requiring manuring with suit. etc. In tho finest 
coconut plantations in the neighbourhood about Penang, where tho trees 
have reached a considerable height, you can observe mangostoon trees and 
other crops planted between them and doing well, but in this cneo the 
mangostoens were planted long after the coconuts and had not boen allowed 
to overtop them. Mr. Turner said that tho natural conclusion ho arrived 
at from his own experience and observations was that it would bo a suicidal 
policy to cut down good coconut trees to make room for rubber without 
trying experiments to see if tho two would not grow well together.” 


CULTIVATION OF THE 0C0NUT- 

A Noth on the Papers dealing with the Coconut Palm in hie 
January issue ok “TnE Philippine Journal of Science.” 

By C. Driedeug. 

Thoso papers on the Coconut palm arc essentially studies in biology, 
and the detnils of minute experiments which aro described arc not such 
as will appeal to the mind of the practical planter. For tlicso reasons 
1 do not recommend thul the papers should be quoted locally, at least 
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in their entirety. There are, however, a few practical feats and deduc- 
tions which I give below with a view to their being brought to the 
notice of coconut cultivators : — -1 

It may almost be said that the physical character of soil is of greater 
importance than the chemical composition. The coconut requires a 
porous soil with water within easy reach of it ('though, of course, not 
ip a stagnant condition); in the absence of water the tree protoots itself 
agaiust injurious desiccation by a partial suspension of vitality, with a 
consequently reduced yield of crop. Given such a condition as is above 
referred to, the tree will thrive even though according to chemical 
analysis there is apparently not sufficient fertility in the soil to enable 
it to do so. 

But it must be borne in mind that the roots of the coconut draw nutri- 
ment from a depth of at least 2 metres (6A feet), and a distance round 
the tree of from 3£ to the 6 t metres (say an average of 5 metres, 16?, 
feet nearly). Thoy, therefore, come in contact with an enomiouB mass 
of soil material, ana appropriate the available plant food scattered (very 
sparsely it may be) through it. It thus happens that even in poor sand}’ 
soils, which are, however, porous and provided with water, tliero is quite 
enough nourishment for the tree. 

Much of the food available to palms growing along the seashore is 
traceable to tho “wash” — chiefly underground— which comes from the 
land side and flows seaward. Such underground wash keeps the plants 
found along the seaboard in a flourishing condition, while in inland 
and higher situations, whore the soil is less permeable, plants snffer from 
a lack of moisture and therefore of nourishment. 


Irrigation is thus to bo recommended for the latter description of 
soils in dry seasons: and the use of manures, particularly those furnish- 
ing mineral food, are likely to bo repaid in an increased yield. 


To put the matter shortly, on a loose soil where water is at hand, 
the roots travel about freely and find plant food which is then absorbed 
in the form of very dilute solutions. In higher and drier land where 
the Foil is of a firmer texture the tree is less able to forage for itself 
owing to soil resistance and paucity of water. The proportion of mineral 
food taken up may be said to be proportional to the amount of water 
absorbed. 


It will thus be seen that it would be a manifest advantage to increase 
the transpiration in the plant, and so increase the absorption of water 
and mineral food. 


Thi6 may be done in two ways — 

(1) by increasing the amount of water at the disposal of tho roots. 

(2) by improving tho conditions for evaporation through the leaves. 
Judicious irrigation will bring about the first, but the soil must not be 
allowed to become “logged.” 

Forthe second there should be ample sunlight and “wind.” Provided' 
the roots arc not too dry, the more the tree is exposed to these forces tho 
bettor for it. To this cud avoid clone planting. It may be generally stated 
that the further apart the trees are planted the better they will thrive. 
Certainly up to 15 metros (50 feet nearly) any increase will appreciably 
increase the yield. It is the interlacing of roots and loaves, and the 
competition among trees for air and water that reduces their yield. The 
best ordinary distance is 0 metres (36 feet nearly). It is only in exposed 
situations, or whore intensive cultivation can be economically carried on 
that this distance may bo reduced. 
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The reason why trees thrive along the seaboard is attributable to the 
fact that their mots are able to stand the action of concentrated solutions 
(<:.y., sea water) and the leaves delight in sunlight and wind. As with other 
plants it is possible to create artificial conditions as favourable, if not more 
so, to crop production. But the conditions referred to above must bo 
provided even in the richest soils for tho best results, viz., snnlight. water, 
und wind ; for a lack of light, a restricted supply of wator, and a still 
atmosphere, are unfavourable to the coconut. 

Iu selecting nuts, they should be taken from a tree in which the produc- 
tive powor is great in proportion to its opportunities, i.e.. one that bears 
a proportionately larger number of nuts than ita neighbours. It is a 
mistako to seloct nuts from trees which are equally prolific iu a given area. 
Heredity (individual character) rather than environment should be lookod 
at in this matter. 

Though we would not expect to find it so, both chlorine and common 
suit may be said, from the insignificant quantities in which they are found, to 
be negligible elements in the food of the palm. According to analytical 
results it is found that there is a gradual increase in the proportion of meat 
(kernel), copra, and oil (with a docroaso of milk, indicating that the meat 
becomes firmer, loses water and gains oil) as the nut increases in age up to 
three mouths of storing; i.e., when they are beginning to sprout. In 
nuts kopt for six months, though tho meat is practically tbe same, there 
is a marked docreaso in tho proportion of copra and oil, duo to decomposi- 
tion or other causes. Thus both in very fresh and iu over-ripe nuts thore 
is a considerable deficiency in oil. 

In planting iu the nursery tho nractieo in the Philippines appears 
to lie to cut a small section of the husk off tho top of the nut to atl'ord 
more easy ogress for tho sprout. 

As a protection against wild [fig, a pit I or 5 foot deop is dug and 
tho nuts plnnt»tt at tho bottom. 

“Grill-dried" copra is not so liable to bo attacked by insects and 
moulds, though it is considered inferior owing to its dark colour and 
smoky flavour.— Tropical Agriculturist & Magazine of tho CIA.#. 


COCOS NUCIFERA- 


(From tho Treasury of Botany.) 

The well-known coconut tree is the typo of this genus of palms, to 
which, in addition, about a dozon other species belong. Thoy mostly 
form tall gracoful troes, and the majority of them are uativos of tho 
tropical regions of Amorica ; one only, the common coconut, boing found 
in Asia or Africa. Their leaves are very large and pinnate. Their 
flowers are of soparate sexes produced on Ihe same spike, both having 
a calyx, consisting of three sepals, and a corolla of three petals, tho 
males containing six stamens united at tho base, and the females an 
egg-shaped ovary, with a short stylo and three stigmas, and sometimes six 
barren stallions. Tho fruit is either elliptical, or egg-shaped and three- 
sided, and contains a singlo seed enclosed in a hard bony shell, which has 
three round hole 1 - at its hasp, and is surrounded by a dry fibrous husk. 

Tho Coconut Palm, C. nueijera, is now so extensively cultivated 
throughout tho tropics, that it is impossible to ascertain its native country 
there can bo no doubt, howovor, that it is indigenous to sonio purt of Asia 
probably Southern India. It exists in vast quantities on the Malabar and 
Coromandel coasts, and adjacent islands, growing in the greatest 
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luxuriance upon sandy or rocky sea-shores, and evidently preferring tho 
vicinity of the sea, although it sometimes occurs a considerable distance 
inland. It is also common in Africa, America and the »Vest Indies. Its 
extensive geographical distribution is accounted for by the fact of the 
tree growing in such close proximity to the sea, that the ripe fruits, fall- 
ing on the beach, are washed away by the waves, and afterwards cast upon 
some far-distant shores, where they readily vegetate. It is in this way 
that the coral islands of the Indian Ocenn have become covered with theso 
palms. It is also worthly of remark that the triangular form of the fruit 
facilitates its progress through the waves. 

The Coconut Palm has a cylindrical trunk, sometimes ns much as 
faro feet in diameter, and rising to the height of sixty or one hundred feet, 
its outside being marked with scars, indicating the places from which 
leaves have fallen away. It is surmounted by a crown of gracefully 
curved feathery or pinnate leaves, each of which is from eighteen to 
twenty feet in length, and composed of strong, tough, central foot-stalk, 
with numerous narrow long and sharp-pointed leaflets arranged along 
both sides of it, given the entire leaf the appearance of a gigantic feather; 
the base of tho stalk spreads out so as to clasp the stem, anclis surrounded 
by a kind of fibrous net-work of a light- brown colour. The flowers are 
arranged on branching spikes five or six feet long, and enclosed iu a strong 
lough pointed sheath (spathe), which splits openonthe under-side, display- 
ing the delicately white but inconspicuous flowers. They are snecoeded by 
branches containing from twelve to twenty fruits, each of which is about a 
foot long by six or eight inches wide of a three-sided form, and covered by 
a thick kbrous rind or husk, enclosing a single seed contained in a hard 
shell, which is what is commonly called the Coconut in this country. 

The uses of this palm arc so numerous that space will only allow us to 
give a brief outline of them. In this country we know comparatively 
little of its value. It is true that we are indebted to it for several very, 
useful articles, such as coconut fibre, coconnt oil, and the coconuts them- 
selves ; hut they are all articles that we might contrive to do without. 
In tropical countries, however, such as Southern India and the adjacent 
islands, the case is very different; there tho Coconut palm furnishes the 
chief necessaries of life, and its culture and the preparation of its various 
products afford employment to a large part of the population. Every part 
of the tree is put to some usoful purpose. The outside rind or husk of the 
fruit yields the fibre from which the well-known coconut matting is manu- 
factured. In order to obtain it, the husks are soaked m salt water for six 
or twelve months, when the fibre is easily separated by beating, and is 
made up into a coarse kind of yam called coir. Iu 1858 we imported 
SI, 138 cad;, of this fibre. Besides its use for matting, it is extensively 
employed in the manufacture of cordage, being greatly valued for ships 
cables, aud although these cables are rough to handle and not so noat- 
looking as those made of hemp, their greater elasticity renders them 
superior for some purposes. Other articles of minor importance are now 
made of thiB fibre, such us clothes, and other brushes, brooms, hats, &c., 
and whon cured and dyed it is used for stuffing cushions, mattresses Ac., 
as a substitute for horse-hair, 

The next important product of the fruit is the oil procured by boiling 
and pressing the white kernel of the nut (albumen). It is liquid at the 
ordinary temperature in tropical countries, aud while fresh is used in 
cookery ; but in this country it is semi-solid and has generally a somewhat 
rancid 6mell and taste. Bv pressuro it is separated into two parts — one, 
called stearine, is solid, and is used in the manufacture of stearine candles ; 
the other being liquid is burned m lamps. As an article of food the kernel 
is of great importance to the inhabitants of the tropics. In the Laccadives 
jt forms the chief food, each person consuming four nuts per day. and the 
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fluid commonly called milk, which it contains, nil 'unis them an agreeable 
beverage. While young they yield n delicious ("(distance resembling 
blnnc mango. Tlio fiord shells of the nut are made into spoons, drinking 
cups, lamps, &c. ; reduced to charcoal and pulverised they afford an 
excellent tooth-powder, and very good Jamp-black is made from them. 

Amongst other products of this palm may be mentioned ‘toddy ’ which 
is obtained by the same process ns that described under Borasxttn flabc'li- 
formis. When fermented it is intoxicating, and strong arrack is distilled 
from it, besides which it yields vinegar and 4 jaggery’ or sugar. 

The leaves are greatly used for thatching housos, for plating into 
mats, baskets, hats, and similar articles ; and from strips of the linrd foot- 
stalk vory neat combs for the hair are mado. The unexpanded leaves cut 
out of the heart of the tree are used in the same way that we use cabbages. 
The brown fibrous network from the base of the leaves is substituted for 
sieves, and also made into fishevmon’s garments, and the extremely hard 
wood obtained from the outer portion of tho trunk is used in the con- 
struction of both houses and then; furniture. In this country, under the 
name of Porcupine wood, it is made into work-boxes, and othor fancy 
articles. Finally, we may mention that tho natives attribute various 
medicinal qualities to this palm. The flowers they employ as an astrigont, 
the roots as a febrifuge, the milk iu optha.lra.ia, &c. 

Few of the other species of this genus presont particular features of 
interest. G, buhjvaeea, a native of New Grenada, yields toddy, but the 
manner of extracting it is very different to the process employed in 
Eastern countries. The tree is cut down, and a long cavity excavated in 
its trunk near the top j in throe days’ time this cavity is found to lie full 
of toddy, which, it must bo homo in mind, is tho sap of tho tree. Its 
seeds yield a somi-solid oil. C. coromata, a small Brazilian species not 
moro than thirty feet high, has a pithy substanco in the interior of its 
etem which is used as food : seeds also yield oil. f A.S.] 


THE COCONUT PALM 


(From the Dictionary of the Economic Prodwtx of India, PnWixhed in 1K8U.) 

COCOS, Linn.; Gen. PI. III.. '.140. 

Cocos xroii’EUA, Linn.; Urn ml in, For. Fl„ 0 'el; Palm.k. 

The Coconut Palm; The Coir or Coconut Fnmi:; Pouocmu Wood; 

Cocosek, Fr.; Cocosnuss, Kair, Germ. 

Veen. — X orcl, ndrvj'O, ndriel, udrhjel, mtrhjal-ka-pcr, Hik’d.; Xdrihel, mirinal, 
(lull, iidrakel, Bhno.; Nariel, narhjila, nilncra, niiliyer, norm/, jlunla, 
niiryill, Gw.; Main-, wtril, mahad, navel, nimil-cha-jhdda, mar, nimra 1 , 
Bomii.; Xu rc/n, inirula, miralmud, mad, mdilit , miduid, vdiiPa, navel, 
viin'di dia jlnida, ijaral, mar, le/ujinmar, (tlio juice-yielding form in 
Kanara), Mai:.; Xdrcl-kd-jhdr, mire', Di k.; Tama, Iciujn, leniian-ehedi, 
tniim-maram. tdnyriy, laynya. Tam.; Xarl kadttm , fen-kaia , knbburi , 
tjnbnrri-koija, ten litya, hibrl chnllu, knbburi c hello, len-hhju-chcltn, 
enn-boiuhila, ijnjju-narckndam. Tel.; Thcnpiuna, kiiiyhenna, icmjina, 
teiiffinti-gidd, tcnyin/l-ltfyi, lamina rhippii, tcnijiumj mime, tenyinarnru, 
Kan. ; Tenya, lenn-miram, tenna. 11 nr, bdo/m, nyor, l.ulumbir , Mala.; 
Niir, Mysore; .Vari-kcin, ii(tri-kcrn. ndri-kc/i, (awjniin, Sans.; Fadhirdah, 
aha jro 1 11 n-udrji 1 , nhajraiiil-joimc-hludi, inirj//, jnnsc-hhiili, Arab.’; 

Davaldite-nhrijil , ilmiddUc-btindinj, unrgil badinj, ( niirjib/e in Ainsliej 
Pehs.; Pol, pnl-<jass pol-gaha, pol-mwasi, tambili. Si No.; Owj, mi;/, imtj- 
h in, 6n, oust, onti, ondl ■ HniM.; Kn/ajxi, Java. 
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Dry Kerxel, Copra (Korea) or Copperah— Khdpva, Hrxn.; Khopru.; Gcj.; 
KltdprcLkhoprf-kl.haUi, Dm.: Kobbaeait-taigny, Tam.: Knhbcrn, kahhera-IfnlTii/a, 
Tel.; Kdpparn, Mala.; Kobari, l.-nbbari, Kan. ‘ 

Oil, Coconut On„—Kh6p<irc-l:a-tel, nariyal-kd-ti'l. naril-kd-ttl, Ilixn., Due.; Ndrikfl. 
tail, ndriyal-tcl, Bexg.; Naryal-nu-tH, Gcj.; Ndralicha-tcla, naral-tela, kobrn, 
cha-tcla, Mar.; Tcngu-ycnnct/, taynga-mmay, tengui-ycnnc, Tam.; Tenkitya-nftnc, 

trnl-Ain tiff It ft 1 /. TpT. * T/Iltm.pnnn min/rJ* I *nl n-nrl .'nn7vin,^ thik 7.^.7 



Yaflhanc-biindlnj, Pkrs.; Pol-tfl, Sing.; On-*f. Burm.; Cay-dua, Cochin-Chinese, 

W ate r=1 t c? 7i i r-lca -pani, Duk.; Ydlci nir, Tam.; Yella-niru, Tex.. 

Toddy. — Karel t$ Hind.; Nfircl-k'i-fend), narilUt, Dok.; Tfnga-kallv, tennan-kalhi , 
tcnnang-kalht, TAM.; Tenkdya-kalhi, taikala, Tel.; Kargilie, nargilli, Arab.; 
Tarryt-n&rgil, Pers. 

Fibre. — Coir? (See first paragraph of chapter on Coir), Hied.; Tennam n nr, Tam.; 
Tenkaia par, Tel. 

Coconut Cabbage. — Tennam kiirlu, Tam.; Tenkaia gar tu, Tel.; Naril-ka-krute, Arab. 
Cottox or Tomextum.— T cntm maruttu pungic, Tam.; Tcnkcia-chcltu-puthie, Tel.; 
Ttnnam-puppa, jNTal. 

Habitat.-— A pinnate-leaved palm, with a straight or often gracefully 
carved stem, marked by annular scars ; cultivated throughout tropical 
India, and Burma, especially near the sea coast. On the eastern and 
western coasts it is particularly abundant, more so towards the south. 
There are several cultivated varieties but all flower in the hot season, the 
nuts ripening from September to November. Dr. Shortt states that in 
South India the Palm thrives at altitudes up to 3,000 feet above the 
sea, and he oven mentions one on the Shevaroy Hills at 4,500 feet. 
Coconuts are abundant at Bangalore up to 3,000 feet. 

Startingfrom the Bay of Bengal, the coconut palm follows the Gangetio 
basin inland for about 150 to 2C0 miles ; from the western coast its culti- 
vated distribution inlaud is much more limited, and in Kolaba, for ex- 
ample, is little more than half a mile from the beach. In very excep- 
tional cirounstances, or under the most careful garden cultivation, it 
may be seen further inland in Bengal than stated, and it even occurs 
in some parts of Assam. It is, however, essentially a plant of the coast, 
and luxuriates on the islands of the Indian Ocoan. The Indian region 
of the cooonut may thus be said to be the lower basins of the Ganges 
and the Brahmaputra and the Malabar and Coromandel Coasts. In the 
Brahmaputra valley it ascends to a greater distance from the sea than 
in the Gangetic ; but in both it is an introduced tree ns it nowhere 
occurs in forests farawav from human dwellings. On the Malabar coast, 
and on the islands off the coast of India, it may be different ; but even 
in these localities it rarely exists as a forest tree, although it is self- 
sown. It is abundant on the Laccadive Islands, and on the Nicobar 
group in the Bay of Bengal, hut excepting the recent efforts at culti- 
vation, it was formerlv rarely met with on the Andaman Islands, which 
are only 72 miles to the north. It re-appears again, however, abundantly 
on the Cocob Islands, a small group lying some 30 to 40 miles still further 
north (where it is in no way cultivated). M. De Candolle states briefly 
the arguments in favour of an American as well as those of an Asiatic 
origin for this tree, and concludes by expressing the opinion that it most 
probably belongs to the “ Indian Archipelago.’’ Its introduction into 
Ceylon, India and China, he states, does not date further back than 
three thousand years “ but the transport by sea to the Coasts of America 
and Africa took place perhaps in a more remote epoch, although posterior 
to those epochs when the geographical and physical conditions were 
different from those of our day. 


CULTIVATION OF THE COCONUT. 

It is commonly reported that there are in India 480,000 acres under 
the coconut. A number of passages from Indian authors will bo found 
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scattered through the present account of the palm, which every now and 
again recur to the question of its cultivation. It may, however, be de- 
sirable to givo hero a brief abstract of the opinions published by the 
better known European writers, since from these may be gathered tho 
results of scientific experiments. 

Sowing. — Ripe nuts, carefully collected, ehould alone be employed as 
seed, and for this purposo they are usually gathered from February to 
May. Soed from very young nnd very old trees should bo avoided, After 
having been kept for a month to six weeks they should be planted. This 
may tako place in January to April, or again in August, provided the 
rains are not heavy. The seed-beds should be dug 2 feet deep and the 
nuts should be laid on their sides, leaving 2 inches of their surface ex- 
posed. Ashes, or ashes and salt, should be freely placed on the trenches; 
thoso act both as a manure and as a preventative against insects. Tho 
seed-bed thns prepared should bo kept moist, but not soaked. The ger- 
minated soeds nmy be transplanted when they are in their seeoucf to 
their sixth or even twelfth month. In the Gadaveri district they are 
placed in their permanent position when three to four years old. In damp 
localities the transplanting may be done in tho hot season. 

Transplanting. — T he seedlings should now bo put out in tho planta- 
tion, pits 12 yards apart having beon prepared for thorn. In rich soils tho 

f its may be small, but in poor soils 1 to 2 yards wide nnd 2 or 3 foet deop. 
n cold clay soils these pits should be filled with sand. In marshy land, 
walls should be constructed around them. Ash os are oftou recommended 
to be freely mixed with the prepared soil to be put into the pits, as this is 
supposod to prevent the attacks of the beetles that prove so destructive to 
tho trees. Cultivation of turmoric, arrowroot. &c., in tho pits, along 
with the coconuts, is belioved to be beneficial. Tho soil round tho soodlings 
is also often kopt damp by a bed of loaves, particularly such hh will not 
encourage, but ratlior check, the approach of ants into tho prepared soil. 
If tho soil ho naturally poor, salt, ashes, paddy straw, fish manure, goats' 
dung, and dry manures may he added during the first yoar. 

Treatment ok Plantation.— B y tho end of tho first year tho normal 
loaves will begin to form, and at this stago the soil around the plants 
should be dressed and ashes added. Every succeediug yoar tho ground 
should ho opened outaud mauurod about tho commencement of the rains, 
the soil boing replaced and levelled about the close of tho rains. By the 
fourth year the stem begins to appear and has about 12 loavos ; it is dis- 
tinctly visible by the fifth year, whon the tree has about 24 leaves. Tho 
spathes commence to be formed by the sixth year, and tho stem is then I 
to 2 feet above tho ground, but in exceptionally favourable climates nnd 
soils it may bo three or four times that height. Tho first fow spathes do 
not form fruits, but byo-and-bye they begin to do so, and in throe or four 
moro years tho tree is in full bearing. Dr. Shortt says that in good soils 
and if waterod, tho coconut begins to yield in tho fifth yoar, but in poor 
soils and if not waterod they only commeneo to yiold in tho seventh or not 
till tho tenth year. About six months after flowering tho fruits set. and by 
tho ond of tho year theyaro fully ripo. 

Coconut palms may ho easily transplanted, and indeed often with 
advantage. Some of tho fibrous roots should be cut awny, and manure 
together with a little salt, placed in the pit in which it is intended to 
plant the troo. 

Yield. — A s a rule a coconut throws out a spatlio and a lenf ovory 
month: each flowering spikoyiolds from 10 to 2.1 nuts. The produce of n. 
tree in full health anil properly tendod may be from Into 120 and oven 2»>o 
Milts a year, tho yield depending greatly, of course, on tho suitablity of tho 
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climate and soil for coconut cultivation ; a safe average would be 100 nuts 
a year to each tree in full bearing. The coconut wifi continue to bear for 
70 to 80 years. 


CULTIVATED FORMS. 

There are five recognisable varieties of the coconut met with in Ceylon. 
These havebeen described as, 1st the Tembili, a plant with an oval-shaped 
nut of a bright orange colour ; 2nd , a more spherical form ; 3rd, a heart- 
shaped fruit of a pale yellow colour, with an edible inner rind, which turns 
red when the outer skin is removed ; 4th, the ordinary form ; 5th, a small 
nut about the size of a Turkey’s egg. This last form is rare but much ad- 
mired. Spon (Encycl, 1353) says ‘ there are some 30 varieties of coconut 
distinguished by the natives of the districts producing them, but many of 
these distinctions are obviously groundless.” Repeated reference will be 
found throughout this article to the different forms which occur in Iudia, 
but of these, with perhaps the exception of that met with in the Lacca- 
dives, scarcely any deserve special mention. The Laccadive small-fruited 
form, with a soft, fino, but strong coir, seems well worthy of special 
consideration where the object of cultivation is the production of fibre. 
Dr. Shortt says there are 30 different forms in Travancore. He adds : “The 
largest variety of coconut that I have seen and examined comes from 
Ceylon. I have occasionally seen specimens nearly as large from the Coro- 
mandel coast. Thero is a small dwarf variety whioh fruitB while it is about 
2 feet high; the plant continues to grow and with ago attains to a height of 
from 10 to 15 feet.” A small form is met with in East Africa that does not 
possess the fibrous pericarp. In Indian newspapers announcements of 
branched coconuts occasionally appear, as also of branched date palms. 
These are viewed with superstitious horror by the ignorant. They are most 
probably the result of two plants growing together, or of two or more em- 
bryos in one nut. 

Soil. — The coconut “thrives best in low, sandy situations, within the 
influence of the sea breeze, and never attains the same perfection when 
grown inland.” ( Spon's Encycl.) Simmonds writes : “Soils suitable for a 
coconut plantation are variously described as below, particularly observing 
that stony grounds, or those overlying rocky foundations, are to be 
avoided : — 

“1. Soils mixed with sand, either dark-coloured or river- washed. 

“2. Where sand is mixed with clay, ferruginous earth, orblackmonld. 

“ 3. Clayey soils where the under-strata consist of sand. 

“4. Sand and clay, even when mixed with gravel and pebbles. 

“5. The sea-shore banks of backwaters, rivers, tankp, and paddy- 
fields. 

“0. Alluvium of rivers and backwaters, provided a yard and a half of 
land is to be generally seen above water-level. 

“7. Marshy land even in brackish soils (but not whore salt is formed 
in crystals by evaporation). 

"8. All level lands exposed to the sea breeze where the soil is good, 
as the valleys between hills, tanks and ditches which havo 
been filled up. 

“ 9. Lastly, even the floors of ruined houses well worked up, and any 
places much frequented by cattle and human beings on ac- 
count of the ashes and salts of ammonia from the urine, &o., 
deposited day by day in the soil.” 

Simmonds further says : “The nuts for seed should not, on being 
gathered, be allowed to fall to the earth, but be lowered in a basket or 
fastened to a rope. If let fall, the polished cover to the fibres will be in- 
jured and collect damp about the nut, or the shell inside may be cracked 
and the water disturbed. These are fatal injuries, or even if the plants still 
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grow, they will, on being transplanter!, not make fresh roots, but produce 
weak trees having their fronds constantly drying up, nuts rarely matured, 
and ofton are oven without kernel in those which appear perfect. If the 
nuts are allowed to dry on the tree before gathering, the plauts are liable to 
be lost, not having water inside to cherish the growth of the sprout (before 
the actual roots shoot into the soil).” 

“ Nnrsories should be somewhat exposed to tho influence of the sun, 
though not too much heat ; plants thus grown will even, though deficient 
in stature, be strong, and when transplanted will no c fail, nor suffer from 
heat. The planting of the nuts should take place in January to April, 
and also in August, provided the rains are not heavy, and then the planter 
may expect fruitful trees to bo produced when grown; but nurseries formed 
during the heavy monsoon will generally fail, or produce trees which 
will yield small nuts. Too much moisture of every kind is injurious to 
the plants.” Speaking of soils Dr. Shortt says : Tho coconut requiros 
alluvial and loamy sods for its successful growth, but my soil with a free 
mixture of sand and clay answers fairly well. Sea-sand where procurable is 
recommended to be thrown into the pits when the earth is being returned 
around the plants. Half-sand half-earth is considered the best material to 
fill np tho pits with." 

PECULIAIIITIES OF INDIAN CULTIVATION. 

The following passages from the Gazetteers will bo found instructive 
and of value to intending cultivators as having aspecial bearing on India : — 

1. In Bombay (Kolaba District ). — 01 the liquor-yielding trees of this 
district the cocoa palm is the most important. ‘‘The moist climate, sandy 
soil, braokiah water, and abuudauce of fish manure, mako its growth bo 
vigorous that tho yield of juice is much in excess of tho wauts of tho dis- 
trict. The trees are grown within wailod-in or hedged enclosures, somo- 
timos entirely given to coconut palms, in othor casbs partly planted with 
mangoes, jak, betel-nut, and other fruit trees. Every gardon has one or two 
wells from which tho trees are watered by a Persian wheel. In starting a 
coconut garden, a bed is prepared, and in it, at tho beginning of the 
rainy soason, from twenty to forty largo, ripe, unhusked nuts aro planted 
2 feet deep. Tho bod is kept soakod with water, and aftor from throo to 
six months the nuts begin to sprout. The soodlings aro left undisturbed 
for two years. They are then, at the beginning of tho rains, planted in 
sandy soil in rows about 18 feet apart, and with a distanco of about 
15 feet between tho plants. For about a foot and a half round each plant 
the ground is hollowed 3 or 4 inches deep, and during tbo dry months 
tho plants aro watered daily or once in two days, and, onco or twice in 
tho yoar, enriched with fish manure or with a mixture of salt nachni. 
When niue yoars old the trees begin to yield nuts twice a yoar and 
sometimes thrice, 120 nuts being the yearly averago yield from oach tree. 
The trees, are then roady to be tapped. Each coco-palm, when ready for 
tapping, is estimated to represent an averago outlay of about I8s. (119). 

“ The coconut gardens are generally ownod by high-caste Hindus, who 
let tho trees to sorao rich Bhanddri who has agrood to supply the owner 
of tho liquor-Bhops with fermented ordistillod juice. Tho Bhandari pays 
tho owner of the garden Rl (2 shillings) a month for overy throo treos 

( Kolaba Disl. y Bomb Oar. AT., 28). Of tho Tbauo District it is stated 

;• Tho seod nuts aro proparod in different ways. The best and oldest troo 
in tho garden is sot apart for growing soo 1-nuts. The nuts take from goven 
to twolvo months to dry on tho tree. Whon dry they are taken doom, 
generally in April or Jlay, or left to drop. When taken down they aro 
either kept in tho house for two or threo months to lot half of tho water 
in tbo nut dry, or, if tho fibrous outer shell is not dry, tlioy aro laid on tho 
house-roof or tied to a treo to drv. After the nuts aro dry, they aro some- 
times thrown into a woll and loft thoro for throo months, when thoy sprout 
If the nuts aro loft to drop from tho tree, which is tho usual practice in 
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Bassein, they are either kept in the house Tor some time and then left 
to sprout in a well, or thoy are buried immediately after they have fallen. 
When the nuts are ready for planting they are buried either entirely or 
from one-half to two-thirds in sweet land, generally from 1 to 2 feet apart, 
and sometimes as close as 9 inches. A little grass, rice-straw, or dry plantain 
leaves are spread over the nuts to shade them. If white-ants get at the nuts 
the grass is takeo away, and some salt or saltish mud mixed with wood ashes 
and a second layer of earth is laid over the nuts. Kuts are sometimes 
planted as late as August (Shravun), but the regular season is from March to 
May ( Chail'/a and Vaishahh), when, unless the ground is damp and their 
inner moisture is onough for their nourishment, the nuts want watering 
every second or third day until rain falls. The nuts begin to sprout from 
four to six months after they are planted, and when the seedlings aro a year 
or eighteen months, or, what is better, two years old, they are fit for 
planting. At Bassein the price of seedlings varies from off. (3 annas 4 pies) 
for a one or one and a half year old seedling, to Gcf, (4 annas) for a two- 
year-old plant. In planting them out the seedlings are set about six yards 
(12 hats) apartin the 2-feet-deep holes, in which about Impounds (2 lipvis) 
of wood-ashes have been laid to keep off white-ante, and the garden must 
be very carefully fenced to keep'off cattle. The plauts are then watered every 
second day, if uotevery day, for the first year ; every third day, if not every 
second day, for the second and third year ; and every third day, if possiblo, 
for the fourth and fifth year. Watering is then generally stopped, though 
some Bassein gardeners go on watering grown trees every seventh or 
eighth day. For two }’ears aftor they are planted out the young trees are 
shaded by palm leaves or by growing nuthcU plantains. During the rains, 
from its fifth to its tenth year, a ditch is dug round the palm and its 
roots cut, and little sandbanks aro raised round the tree to keep the rain- 
water from running off. In the ditch round the tree, 22 pounds (4 pdylis) 
of powdered dry fish manure (hula) is sprinkled and covered with earth, 
and watered if there is no rain at the time. Besides fish manure the palms 
get salt-mud { lihura chihha r ) covored with the loaves of the croton-oil 
plant, jcpdl crand (Croton Tiglium), and after five or six days with a layer 
of earth ; or they get a mixture of cow-dung and wood ashes covered with 
earth : or night-soil, which on the whole is the best manure. Palms suffer 
from an insect named bJtonga which gnaws the roots of the tree, and from 
the large black carpenter-bee which bores the spikes of its" half-opened 
leaves. When a palm is suffering from the attacks of the bhonga, a dark 
r jd juice oozes from the trunk. When this is noticed, n bolo 3 inches square 
is cnt in the trunk from 4 to 0 feet above where the juice is coming out, 
and is filled with salt^ which drives away or kills the insect. To get rid of 
the boring bee, it is oither drawn out by the hand, or it is killed by 
pouring into the spike assafostida water or salt-water. 

“ A well-watered aud manured tree, in good soil, begins to yield when 
it is five years old, and in bad soil when it is eight or ton years old. A 
palm varies in height from 50 to 100 feet, and is in greatest vigour between 
the ages of twenty and forty. It continues to yield till it is eighty, and 
livos to be a hundred. 

“When the tree begins to yield, a sprout comes out called yoi or pogi 
at the bottom of which is a strong web-like substance called pisundri. 
Aftor about a fortnight the tree flowers, though few blossoms come to 
perfection. Many of the young nuts also fall off, and only a few reach 
maturity, A ^yonhg nut is called bonda, a nut with a newly-formed kernel 
is called^ shale, aud a fully-formed nut ncircl. A good tree yiolds three 
or four times a year, the average number of nuts being about seventy-five.” 
(<?««„ XIII,, I.,dQd.) 

In the report of the Kathiwnr District (Bomb, Gaz. VIII., p. PJ), there 
occurs a short but interesting account of the coconut: “At Mahuva, in 
1875, 1,500 acres wero planted with 17,000 palms. At Kahndera there is 
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gone by land to Madras cannot be discovered'. It is significant that Dr. 
fcihortt in his Monograph on the coconut palm, which has just appeared, 
makes no mention of cochin coir. 

Repeated reference will have to be made, in subsequent pages, to the 
Laccadive and Malabar coir and the other coconut products from these 
regions, so that we shall here content ourselves with this brief notice of 
Madras, concluding only by giving the description ot the cultivation given 
in Morris's Descriptive and Historical Account of the Godavevij District : — 
“Young plants of a year’s growth are planted out, and watered for six 
years, after which they do not require much water. The trees generally 
Ibear fruit about the ninth year after transplantation. The expenses of 
cultivation are stated to be R66S for a putti of land, — namely, R140, 
being the price of 600 young plants, R48 being the value <.f the labour 
required for planting them, and R480 being the wages of labourers 
employed to water and tend the trees until they come into bearing, 
SVhen the trees begin to bear fruit, the value of the produce of a tree, 
exclusive of the fibre, is estimated at about 12 anna3 a year, making the 
total value of the produce in a putti of land R300” (p. 70.) 

III. In Mysore “there are four varieties of the coconut: 1st, red; 
2nd, red mixed with groen; 3rd, light green ; and 4th, dark green. These 
varieties are permanent., but although the red is reckoned somewhat 
better than trie others, they are commonly sold promiscuously. Their 
produce is nearly the same. 

“The soil does not answer in the Bangaloro district unless water 
can be had on digging into it to the depth of 3 or 4 cubits, and in 
such situations a light sandy soil is the best. The black clay, called 
ere, is the next best soil. The worst is the reel clay, called lccbbe ; hut 
with proper cultivation all tho three soils answer tolerably well. 

“The manner of forming a new coconut garden is as follows : The 
nuts intended for seed must be allowed to ripen until they fall from the 
tree, and must then be dried in the open air for a month -without having 
the husk removed. A plot for a nursery is then dug to tho depth of _ 2 
feet, and the soil is allowed to dry three days. On tho Ugiidi feast (in 
March) remove 1 foot of earth from the nursery and cover the surface 
of tho plot with 8 inches of sand. On this, place the nuts close to each 
other, with the end containing tire eye uppermost. Cover them with 3 
inches of sand and 2 of earth. If the supply of water be from a well, 
the plot must once a day be watered ; but if a more copious supply can 
be had from a reservoir, one watering in the three days is sufficient. In 
three months the seedlings are fit for being transplanted. By this time 
the garden must have been enclosed, and hoed to the depth of 2 feet. 
Holes are then dug for the reception of the seedlings at 20 feet distance 
from each other in all directions, for when planted nearer they do not 
thrive. The holes are 2 feet deep and a cubit wide. At the bottom is put 
sand 7 inches deep, and on this is placed the nut with the young tree 
adhering to it. Sand is now put in until it rises 2 inches above the 
nut, and then the hole is filled with earth and a little dung. Every 
day for threo years, except when it rains, the young tree must have water. 

“The coconut palm begins to produce when seven or eight -years 
old, and lives so long that its period of duration cannot readily bo 
ascertained. Young trees, however, produce more fruits which comes 
forward at all seasons of the year. A good tree gives annually a 
hundred nuts. A few are cut green on account of the juice, which is 
used as a drink, but by far the greater part are allowed to arrive at some 
degree of maturity, although not to full ripeness, for then the kernel 
would become useless. 
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“ Coconut palms are planted in- Chikuayaknnhalli in rows round the 
arecanut gardens, and also separately in spots that would not answer for 
the cultivation of this article. The situation for these gardens must be 
rather low, but it is not necessary that it should be under a reservoir; 
any place will answer in which water can be had by digging to the depth 
of two men’s stature. The soil which is here reckonod most favourable 
for the coconut is a red clay mixed with sand. It must be free of lime 
and saline substances. Other soils, howerer, are employed, but black 
mould is reckoned very bad. Tho coconuts intended for seed aro cut iu 
the second month after the winter solstice. A square pit is then dug, which 
is sufficiently large to hold them, and is about a cubit in depth. In this, 
fiftoen days after being cut, are placed the seed-nntsj with the eyes upper- 
most and continguous to each other, and then earth is thrown in so as just 
to cover thorn, upon which is spread a little dung. In this bed, every 
socond day for six months, the seed must be watored with a pot, and then 
the young palms are fit for being transplanted. Whenever, during the two 
months following tho vernal equinox, an occasional Bhower gives an oppor- 
tunity by softening the soil, the garden must be ploughed five times. All 
the next month it is allowed to rest. In the month following tho summer 
solstice, the ground must again be ploughed twice; and next month, at the 
distance of 48 cubits in every direction, there must be dug pits a cubit 
wide and as much deep. In the bottom of each a little dung is put; and 
the young plants, having been previously well waterod to loosen tho soil, 
are taken up and one is placed in each pit. The Bholl still adheres to the 
young palm, and the pit must be filled with earth so far as to covor the 
nut. Ovor this is put a little dung. For throo months tho young plants 
must be watered overy other day : afterwards every fourth day, until they 
aro four yoars old, except when there is rain. Afterwards they require no 
water. 

“ Every year the garden is cultivated for raiji , urfrfu, hesaru, or what 
over othor grain the soil is fitted for t and is well dungod, and at tho same 
time four ox -loads of red mud are laid on tho garden for every tree that it 
contains, while a little fresh oarth is gathered up towards tho roots of the 
palms. The crop of grain is but poor, and injuros the palmB ; it is always 
takeD, however, as, in order to keep down the weeds, tho ground must at 
any rate be ploughed, ns tho manure must be given, and as no ront is paid 
for the grain. On this kind of grouud the coconut palm begins to boar in 
twelve or thirteen years, and continues in perfection about sixty years. It 
dies altogether after bearing for about a hundred years. They are always 
allowed to die, and when they begin to decay a young ono ib planted near 
the old one to supply its place. 

“ In this country, wine is never extracted from this palm, for that 
operation destroys the fruit, and these whon ripe are considered ob tho 
voluablo part of tho produce. A few green nuts are cut in the hot season, 
on accouut of tho refreshing juice which they then contain, and - to make 
coir rope; but this also is thought to injure tho orop. The coir made from 
tho ripo nuts is very bad, and their husks aro commonly bumod for fuel. 

“ Tho crop begins in tho second month after the summor solstice, and 
continues four months. A hunch is known to be ripo when a nut falls 
down, and it is thon cut. Each palm produces from three to six hunches, 
which ripen succossivoly. A middling palm prodneos from 60 to 70 nuts! 
As tho nuts aro gathered they are collected in small huts, raised from tho 
ground on posts. Whon a merchant offers, tho rind is removed at his ex- 
pense, by a man who fixer an iron rod in the ground, and forces its 
upper end, which is sharp, through the fibres, by which means the wholo 
husk iB speedily removed. Ho thon. by a single blow with a crooked 
knifo, breaks tho Bholl without hurting tho kernol, which is then fit for 
sale and is called !:opmri. A man can daily cloan 1,300 nuts. From 20 to 
30 per cent, of them are found rotten" ( Mysore Gazelle , 131-134). 
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IV. On the Nicobar Islands the coconut palm is very abundant, al- 
though, as already statod, it exists only under recent cultivation on the 
Andaman Islands, but reappears still further to the north on the group 
of the Cocos Islands. Sir W. W. Hunter gives an interesting account of 
the Nicobar trade in coconuts which may be here quoted: “At present 
the principal product of these islands is the coconut palm, and it3 ripe 
nuts form the chief export.” “The northern islands are said to yield 
annually 10 million coconuts, of which about half are exported. The esti- 
mated number exported in 1881-82 was 4,570,000. As this important pro- 
duct is six times cheaper here than on the cost of Bengal or in the Straits 
of Malacca, the number of English and Malay vessels that come to the 
Nicobars is every year increasing.” “The trade in ooeonuts is carried on 
chiefly by native craft from Burma, the Straits Settlements, Ceylon, &c. 
Forty vessels of an aggregate tonnogo of 6,270 tons visited the islands for 
coconuts in 1881-82.’ The Administration Report for 1885 86 gives the ex- 
ports as 4,510,000 nuts and 5,730 bags of copra. In that jear ,49 vessels, 
with an aggregate tonnage of S.218 tons, obtained permission to trade with 
the Nicobar Islands for coconuts, &c. The same report states that there 
are now 112,000 coconut palms under cultivation at Port Blair. 

V. Of Burma it is reported that the coconut is “ largely cultivated 
and might be much more so in many places along the Arakan coast as it is 
in Ceylon, and as doubtless it would be but for the sparseness of popula- 
tion, the difficulties of approaching the coast except at a few spots, and the 
absence of the means of land communication between ports and the sites 
fitted for the production of the trees.” IntheBassein district of Pegu it 
has been stated that there are 10,000 acres under coconuts. 

In Bengal , while the palm is plentiful throughout the lower Gangetic 
basin, it exists only in garden cultivation, and tho produoo is not much in 
excess of the local demand. There are no large plantations such as have 
beon described in Madras, Mysore, and Bombay, because in Bengal the 
date palm is used as the source of palm-juice or toddy and not the coconut. 
It is however, fairly abundant in Noakhaliy, Backorganj, Jessore, and the 
24-Parganas. 

VII. In Upper India the coconnt is alluded to in many works, but 
only as an article of import and export ; it i'b not cultivated. Dr. Hartwig 
[Tropical World) Bays : “This noble palm requires au atmosphere damp 
with the spray aud moisture of the sea to acquire its full stateliness and 

G rowth; and, while along the bleak shores ol tho Northern Ocean the 
rees are generally bent laudward by the rough sea-breezes, and send forth 
no branches to face its violence; the cocoa, on the contrary, loves to bend 
over tho rolling surface, and to drop its fruits into the tidal wave. Wasted 
by the winds and currents over the sea, the nuts float along without losing 
their germinating power, like other seeds which migrate through the air; 
and thus, during the lapse of centuries, the cocoa-palm has Bpread its wide 
dominion from the coast to coast, through the whole extent of tho tropical 
zones.” 

VIII. Ceylon . — Speaking of Ceylon cultivation Mr. Treloar says: “Tho 
ripe fruits are first planted in a nursery, where they are covered an inch 
deep with sand and sea-weed or soft mud from the beach, and watered 
daily till they germinate. In two or three months a white shoot containing 
the foliaceous rudiments springs from one of the throe holes in the end of 
the nut; the radicals emerging from the other two orifices opposite to the 
shoot, and penetrate the ground.” This is not quite a correct description 
of the germination. The leaf-stalk of the cotyledon elongates and pushos 
tho embryo bodily out of the seod. The blade of the cotyledon remains 
within the nut forming a sort of arm of attachment. The lower point of 
the projected embryo elongates and forms the roots, and from a slit in the 
eotyledonary sheath the plumule or stem makes its appearance. The “three 
holes’’ on the nut are all dose togethor, not “opposite” as in the above 
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description and aro only spots not holes. But Mr. Troloar proceods: “Tho 
nuts set in April, grow large enough in about four months to be planted 
out before the annual rains, but for tho nest two or three years or more 
the young plants require constant care. They must ho watered and shaded 
from the glare of the sun by screens of plaited leaves from the coconut tree 
or the fan-shaped fronds of the palmyra.” 

ENEMIES TO THE COCONUT. 

It is commonly stated that if the soil be too rich a large grub with 
a reddish-brown head soon finds it way to the roots and into the stem. 
This eats its way through the tissues until the leaves turn yellow, tho 
terminal bud withers, and the tree is killed. This appears to be the beetlo 
known as Butocera rubus. “ In the Straits of Malacca, the chiof natural 
ouomy of the tree is a spocies of elephant beetle, which begins by nibbling 
the leaves into the shape of a fan : it then perforates the central pithy fibre, 
so that the leaf snaps off ; and lastly, it descends into the foldB of the 
upper shoot, where it bores itself a nest, and if not speedily extracted or 
killed, soon destroys the tree. A similar kind of beetle is known on tlio 
Coromandel coast, and is extracted by means of a long iron needle or probe, 
having a barb like that of a fish-hook. By using this and by pouring salt 
or brine on the top of the tree, so as to descend amongBt the foldB of tho 
upper shoots, the evil may be prevented or got rid of.” This destructive 
beetlo is known to entomologists as Calandra Palinanem ; but Brill another 
beetlo bores round holes into tho stem itself and lives there. Rats, flying- 
foxes, and squirrels injure tho tree and sometimes kill it by eating the 
tender terminal bud or cabbage. It is equally necessary to protect the 
trees from wild hogs, elephants, cows, porcupines, all of which graze on tho 
young plants. But of the dangers to which the coconut is subject nono 
aro so groat as the attacks of booties, two of which aro alluded to above. 
Mr. Troloar says of Coylon: “Still more formidable is tho Oooroomimjo 
boetlo (Butocera rubus,) which waits to pierco the tender trunk near 
the ground, and to deposit its eggs in the cavity whence tho young grubs, 
directly they are hatched, begin to eat their way up through the centre 
of the treo to the young leaf-ends at tho top. Tho West Indian plan- 
tations aro said to have been devastated by the attacks of a small boetle 
( Passalus trielens), and a similar calamity is reported to have occurred in 
Zanzibar through a species Onjctes. 

The Bnrmans aro adepts at detecting tho beetles in date and coconut 
palms, and extract them as prized articles of food. • 

GUM. 

The stem of this well-known treo is in Tahiti said to yield gum. 
It forms large Btalactitic masses, red-brown, translucent or transparent. 

( Spoil’s Encijcl.) Cooko, in his report on gum and gum-resins, sayB that 
this gum was sent to tho Madras Exhibition of 18o5 from Travancore. 
No other author appears to allude to this gum, however, and it therefore 
seomB probable that if produced it is met with only in certain localities. 
Tho writer cannot recollect ever having seen a gum adhering to the stems 
of tho palm. 

DYE. 

In a patent obtained by Mr. J. H. Baker (No. 5,139, March 29th, 1825) 
the wholo or every part of this tree is claimed as a dyo-wnre, especially 
the husk enclosing the fruit, and the footstalks of the loaves. The dyo 
was to bo extracted by water, cold or boiling, or by solutions of lime, 
potash, ammonia, Ac., and was to servo for dyeing nankeens, bluoblacks, 
&c, Tho infusion was likowiso to serve as a substitute for nutgalls in 
Turkoy-red dyeing. Tho material does not appear over to hare come 
into practical uso,” {Crookes.) 

R 
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Mr. Liotardsays of this dye property:— “Produces a dirty-brown [l.Mki) 
colour and is a good deal used from its abundance. Lime and chauta 
are added as mordants/’ Drury remarks that "the shell when burnt 
yields a black paint which in fine powder and mixed with chuimm is used 
for colouring walls of houses.” Coconut oil is frequently employed in certain 
processes of dyeing. Thus in Mysore powdered myrobalams and sulphate 
of iron mixed with coconut oil are used for imparting a black colour to 
silk. It is not known whether any other oil might serve the purpose of the 
coconut, — in other words, whether or not that oil possesses special proper- 
ties that assist the tinctorial actions. 

The natives of India generally do not seem to be aware of the dye 

P roperties. The milk is, however, said to be used by plasterers both in 
ncua and Ceylon, from an idea that when mixed with lime or colour- 
washes it increases the adhesive property and gives a polish. For this 
purpose vegetable matter of some kind is, as a rule, added to cements. 

COIR FIBRE. 

The thick pericarp or outer wall of the fruit yields the valuable coir 
fibre of commerce. The sheaths of the leaves are used to wrap up articles, 
and as paper to write upon. At the Colonial and Indian Exhibition the 
writer proposed that they should be tried as a meanB of strengthening 
harness, the softer layers being even used for corsets and as surgical 
splints. The fibre of the leaf-stalks is also prepared, and might prove useful 
in the manufacture of paper. A delicate tomoutum or cotton is often 
seen at the base of the leaf ; this used as a styptic. But the most import- 
ant fibre yielded by the coconut palm is of course coir. The name of 
this fibre is said to como from the Malayalnm kdyar (from the verb IxUjaru, 
to twist) through the Portuguese corruption coivo. “ The word appears 
in early Arabic writers in the forms lumbar and lcanbdr, arising probably 
from some misreading of the diacritical points (from kdiyar kaiyar)” 
(Yule & Burnell). Kayer is said to be also the Tamil for a rope. 

Both the fibre and the rope were first exported to Europe about the 
middle of tho sixteenth century, but it was not until the great Interna- 
tional Exhibition of 1851 that coir rope and coir matting attained a 
commercial importance in England. The merit of this modern trade is 
largely due to the efforts of the following firms, viz.. Messrs. Chubb, 
Round & Co., and Messrs. Treloar & Sons of London ; the Oriental Fibre 
Mat and Matting Co. Highworth, Wilts; Messrs. W. I. Sly and T. 
Wilson <Jf Lancaster, who were the patentees of improved machinery for 
making figured fabrics of coir. 

Although a considerable amount both of coir fibre and yarn is exported 
from India, the article, taking India as a whole, is obtained chiefly as a by-, 
product. It is accordingly inferior in quality and colour to the special coir 
obtained from Cochin, the Laccadives, Madras, Malabar, Ceylon, Singapore, 
&c. Locality seems to exercise a considerable influence ovor the quality of 
the fibre, — soil, climate, and proximity to the sea being important influences. 
But there are other considerations. Certain varieties or cultivated forms of 
the coconut are better suited than others for the production of coir. If 
cultivated specially for the supply of juice or to afford fruit, thefibre would 
appear to be in the one case imperfectly formed and in the other overgrown. 
A great deal depends upon the collection of the fruit at the exact timo 
the fibre is mature, and this followed by an accurate system of steeping, 
beating, and cleaning the fibre, completes the manipulation calculated to 
produce the superior qualities of coir. ( Conf. with Mr. Jackson’s report in 
next para ) “The fibre appears in the market in various degrees of fineness, 
depending on the age at which the coconut was cut and husked, and the 
care bestowed in steeping and cleaning.” Mr. Treloar says : Tho usual 
indications are that the commoner and coarser fibre comes from the old 
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nuts, and the finor, lighter quality, from the now ; but there arc, of course, 
essential differences in the qualities brought from oach locality, and tho 
Cochin are usually the best.” “Here let it be parenthetically but 
emphatically remarked that any attempt to [live to coconut fl brea fairer hue 
by the process of bleaching is to destroy its quality if it be good, and if it be of 
common quality to make it almost worthless.'' 

Properties of tho Fibre and Season when Mature. — “The Cochin has 
tho purest hue and fetches the bost price.” On this account it has boon 
customary to imitate this by bleaching. “ Coconut fibro is tough, elastic, 
springy, easily manipulated within certain limits, and eminently suitable 
for manufactures where lightness, cleanliness, and great indestructibility 
nro required. It will stand water, is almost impervious to wind and wave, 
or to damp and rain, and, as we have seen, flourishes in the saline breath 
of the sea ; but it will not stand bleaching. It gives up when confronted 
with sulphuric acid, chloride of tin, or any other chemicals which are 
designed to convert it into a sham product. For this reason ice use none 
hut unbleached fibre in any of our manufactures: and although two or 
throe varied shades of colour are frequently to bo seen in one of our 
ornamental mats, and sometimes form a simple, pleasing pattern, they are 
obtained by combining or incorporating in the same mat different 
descriptions of natural unbleached fibre.” Spons’ Encyclopaedia has it 
tliat tne fibre “ is much impaired by waiting for the nuts to arrive at 
maturity, consequently, for fibrous purposes, tho latter are usually cut 
at about the tenth month. If cut earlier tlian thiB, the fibro is weak ; 
if lator, it booomes coarse and hard, requires a longer soaking, and is more 
difficult to manufacture.” Dr. Buchanan Hnmilton in his journey across 
Mysore states (I., 150) the green coconut nro sold for their husks, from 
which fibre is extracted, but the husks of the ripe coconuts are commonly 
burnt for fuel (If., 50). At tho same time imraenso quantities of 
apparently ripe coconuts, in husks, are sent to Europe, tho ccir from tho 
husk being there separated, cleaned, and manufactured. Mr. Jackson of 
Kew in the Planters’ Gazette, describing a visit to Messrs. Chubb, Round 
& Co.'s factory, gives an interesting account of tho process of hnskiDg 
there pursued. Ho says: “the enormous heap of busks — which, 
indoed, is known in the locality as the 1 mountain ’ — comes into view 
immediately upon entering tho promises, and one can scarcoly, at first 
sight, realise tlio fact that tho enormous pile is composod entirely of tlieso 
apparently useless portions of tho fruit. At tho time of my "visit this 
reserve stock of husks was estimated at considerably over a million and 
a half.’ Coconuts, orasthov are generally termed in the trado, “Cockornuts, ’ 
to distinguish thorn from tho Tlio’obromu Cacao, which furnishes 
cocoa and chocolate, are shipped principally from Trinidad, Jamaica, 
Domorara, Tobago, several of the other Leoward Islands in tho British 
West Indies, Coylon, Belize (British Honduras), all round the coast of 
America, and the Fiji Islands, Nearly all tho nuts nro imported in the 
husk or outer covering, from which, on arrival, they are stripped by men 
using two line-poiuled stool chisels, and who. by constant practice, become 
so skilful in the art that many nro able to upon l,00ij to 1,200 nuls per day. 
Tho nuts thomselvos after being removed from the husks nro generally 
sold to wholesale fruit dealers, who, iu turn, Bupply tho retailers, coster- 
mongers and others, Arc.” In the above passage Mr.'Jackson has furnished 
tho Indiau people with now ideas. India is not enumerated by him ns 
one of tho countrios that furnish coconuts to England ; the fibre of what 
appoar to bo mnturo coconuts is nclually used; tho consumption of 
coconut kernel has in England attained a vast proportion, and the fibre 
can bo cleaned after apparently having been kopt for years on tho nut 
Those facts open «n a new field of trade of which with a little assistance 
the Nicobar nud Laccadive Islands (might profitably and without fear 
of any rival hopo to enjoy a largo share. 

Separation of Voir in India . — “The removal of the fibre from the 
shell is effected by forcing tho nut upon a pointed implement stuck into 
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tho ground; in this way a man can clean 1,000 nuts a day. The fibrous 
husks are nest submitted to a soaking, which is variously conducted. 
In some places they are placed in pits of salt or brackish water, for 6 to 
18 months ; in other places, fre3h water is used, but it becomes foul and 
injures the colour of the fibre. The chief point to be considered is the 
duration of the soaking ; if it be continued too long, the fibre null be 
weakened ; if it be curtailed, the subsequent extraction and cleansing of 
the fibre will be rendered more difficult. The most approved plan of 
conducting the soaking is in tanks of stone, brick, iron, or wood ; steam 
is admitted to warm the water. By this means the operation is renderod 
very much shorter, and the fibre is softened and improved. The further 
separation of the fibre from the husk is largely effected by hand. After 
thorough soaking, the husks are beaten with heavy wooden mallets 
“and then rubbed between the handB.” Spoils' Encyclop: Boyle and 
Marshall give the same facts. 

Bobinson describes the separation and cleaning of the fibre as 

I iractisod in the Laccadive Islands as follows: — ‘‘When soaked sufficiently 
ong, it is taken out of the pit and beaten with a heavy mallet. 
Subsequently it is said to be rubbed with the hands until all the interstitial 
cellular substance is separated from the fibrous portion. When quite 
clean it is arranged into a loose roving preparatory to being twisted, 
which is done between the palms of the hands in a very ingenious way, 
so as to produce a yam of two strands at once.” 

“ As the husk gets hard and woody if the fruit is allowed to becorao 
quite ripe, the propor time for cutting it is about the tenth month. If 
cut before this, the coir is weak : if later, it becomes coarse and hard, 
and more difficult to twist, and roqnires to be longer in the soaking pit, 
and thus becomes darker in colour. When cut ; the husk is severed from 
the nut and thrown into soaking pits. These, in some of the islands, are 
merely holes in the sand, just within the influence of the salt water. 
Here they lie buried for a year, and are kept down by heaps of stones 
thrown over them to protect them from the ripple. In others, the soaking 
pits are fresh-water tanks behind the crest of coral. In these, the water, 
not being changed, becomes foul and dark colourod, which affects the 
001010 - of the coir. When thoroughly soaked, the fibrous parts are easily 
separated from the woody by beating. If takon out of the pits too early, 
it is difficult to free the coir from impurities ; if left in too long, the fibre 
is weakened, as is said to be the case also with that soaked in fresh 
water,” ( Robinson’s Report on the Laccadives .) In the Maldives (neighbour- 
ing islands under the suzerainty of the Governor of Ceylon) coconuts aro 
very plentiful, and enormous quantities of both the nut and the llhre are 
exported to India and Ceylon. (See the further paragraph, on trade in nuts.) 

From what has been said in an early paragraph regarding the cultiva" 
tion of the coconut palm in Mysore, it will be seen that the opinion 

? revails that if tapped for the juice the fruit bearing is materially injured. 

f this bo a fact ascertained and borne out in other parts of the country, 
it might be inferred that regions h'ke the Malabar coast, where tapping 
is largely practised, would not bo suited for the production of good fibre. 
On the other hand, Boyle says : But the fruit-bearing power of the trees 
may be considerably improved by extracting toddy from the blossom- 
shoots for the manufacture of jaggery during the first two years of its 
production, after which it may be discontinued. In the Konkan the 
opinion is held that “ if tapped the trees become unproductive much 
sooner.” 

The Bombay process of extracting the fibre is briefly described in the 
Bombay Gazetteer of the Thana district ; “The fibrous part ot the outer 
coating is made into coir by the Bassein gardeners. For this purpose the 
fibres are stripped from the nuts, left under water for two months, and then 
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beaten by a wooden mallet.” The writer cannot discover any detailed 
(lesoription of the procees adopted in India gouerally (except that of the 
Laccadives) for tlio separation, steeping, and cleaning of the fibre, but 
to the best of his knowledge it agroes with what has already beon given ; 
although in the Laccadives, the Malabar Coast, Ceylon, and other 
important coir-producing countries, the art is earned to groator perfection 
the fibre being correspondingly superior to that prepared on the mainland 
of India. Largo portions of the coast of India (see above in a passage 
from the Burma Gazetteer) are so inaccessible that the methods pursued 
in Ceylon and elswhero are scarcely applicable, and, indeed, where 
applicable, are not pursued, from the greater importance attached to the 
palm as a supplier of toddy or juice. Dr. Stocks urges that the coconut 
might with advantage be cultivated on the brackish soils in tlio 
neighbourhood of Karachi, and it seems possible that a coir industry 
might there bo developed. It has boen reported that in Madras coconut 
cultivation has been successfully prosecuted in tlio reclamation of 
salt-imprognated lands where nothing else would thrive. (Gen. Admin. 
Report, p. 05). A curious fact in regard to coconuts grown on Balt marshes 
is conveyed by the following passage : — 

“ The coconuts growing in mangrove soils, on the sido of creeks, 
and moro or less saturated with salt, havo their milk brackish, and the 
sap is saline also. These trees do not suffer from tlio attacks of tlio 
rhinoceros beetle, and are found to boar much sooner than those planted 
in a sandy soil” (p. 182-8 3). 

INTERESTING FACTS CONNECTED WITH THE TRADE IN INDIAN COIR. 

Although, as suggested, the better class fibre is most likely not 
produced where tapping for the juice is practised, still it should not ho 
forgotton that the Malabar ports are the chief seats of tho export of coir, 
from India. In most works (writton in Europe) on the subject of coir, 
tho statement is mado that tho host quality comes from “Cochin.” As 
already stated, it is not quito clear, however, whether tho Native State 
of Cochin or tho wholo of the Malabar coaBt is moant, or whother Cochin 
coir is a mere commercial term for all good coir wherever obtained. 
In the Indian regions alluded to above, coconut cultivation is prosecuted 
to a considerable extent. Of Cochin (Madras) it mny be said, coir is 

E orhaps tho most important article of export from that Native State, but 
ir. Sliortt (fu Ids Monograph on the Coconut Palm) does not apparently 
mention Cochin coir. He states that tho best Madras coir comes from 
the Laccadives, Amindivi, Kadamat, Kiltan and Chetlat. As indicated 
by the passage quotod above from Mr. Jackson’s paper Messrs. Chubb 
Round & Co. do not, it would soora, use any Cochin fibre but profor a 
husk which they soparate from a mature or at loast odible nut. 

In a rocout report on the trado of Madras, the progross of tho coir 
industry of that presidency for the past twenty-five years is shown. Tho 
average export to Foreign and Indian ports for tho five years ending 1SG0-G1 
woro 148,2:10 cwt., valued at R3,74,804; mid for tho five years ending 
1880-I8S1, thoy were 271,934 cwt., valued at R21,70,7G7, while for tho year 
1881-82 thoy woro R23,54,202, Of tho last mentioned valuation, tho exports 
from tlio Malabar coast alono amounted to R22,43,000. From theso figures 
a definite idea may bo obtained of tho immonso importance of Malabar 
and tho Laccadives as tho chief seats of tho Indian coir industrv sinco 
* tho Madras Presidency heads tho list of Indian exports. This idea is homo 
out by the statomont mado by Roylo tknt “tho Laccadiro Islands aro 
fnmoa for tho good quality of tho coir which is mado tlicro and oxported 
to tho Malabar coast,” Again, speaking of the peculiar form of tiio palm 
grown in the Island of Kiltan, Roylo observes: “It requires no attention 
and comes into bearing early. The tree is not so largo and strong as 
that of the coast, and tho nut nbout two-thirds of tho size only and 
round in shape. The husk is smaller and less woody, and the fibre finer 
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and more delicate but stronger than that of the coast nut. The nut is 
also said to be more compact and oily, and to keep better than the 
coast nut, although, for the sake of coir, the nut is cut before being quite 
ripe.” How far the exports of coir from the Malabar coast correspond to 
Indian-grown coir cannot be discovered. The Northern Laccadives are ad- 
ministered by the collector of Malabar and the Southern by All RAja of 
Cannanore. Sir W. TV. Hunter (in the Imperial Gazetteer VIII., 304) says: 
“The article (coir) is paid for to the producers at fixed prices, and is sold 
on the coast at the market rates ; the difference constitutes the revenuo 
or profits of trade of the Government and All Baja respectively. The latter 
pays a fixed tribute of Rl0,000 (£1,000) to the Government on account of the 
islands which he manages. No change has been made for many years in 
the price which is given by Government for the coir produced in tho 
islands attaohed toKanara.” The returns of the coasting trade of India 
do not specify the amounts of coir sent from the Laccadives to Malabar, 
so that the somewhat interesting subject of how far the juice-oxtracting 
industry of the coast is combined with the preparation of fibre cannot bo 
definitely learned. The following facts are, however, instructive : — 


Impobts of coir (manufactured and unmanufactured) into Madras from 


- r 

Cwt. 

Rs. 

18S4-85 ... 

... 14,745 

95,884 

1886-87 ... 

... 13,760 

81,386 

Exports to other Indian ports — 
1884-85 ... 

... 186,869 

12,66,356 

1886-87 

... 128,228 

7,98,255 


Turning to the tables that give the details of these figures it is shown 
that of raw or unmanufactured coir Madras receives none from British or 
foreign Indian ports, so that unless the Laccadives, which (as stated above, 
are treated as part of Malabar), furnish a very largo amount, a considerable 
local production must exist on the Malabar coast to allow of the extensive 
exports given above, and the still larger exports shown in the returns of 
foreign trade. In tho Imperial Gazetteer it is stated of the Malabar 
district alone that “the value of exported coconut products is estimated 
at nearly a million sterling annually.” 


In a previous page some indication of the extent of the Nicobar trade 
in coconuts has been given. There does not, however, appear to be any 
trade in coir, although it seems possible that one of the inducements that 
bring the native and other crafts from Ceylon and the Straits, for the 
cheap Nicobar coconuts, may be to use these in supplementing their home 
supplies — supplies which are in much demand in the coir market. It may 
be worth while suggesting that an effort might with advantage bo made 
to instruct the Natives of the Nicobars in the art of preparing the coir 
fibre— an art so profitably practised by their neighbours, the islanders of 
the Laccadives. This is, indeed, one of tho most hopeful aspects of a 
possible onhanced Indian trade in coir, until bucIi time as the cultivaton 
of the palm can be more vigorously prosecuted along tho Coromandel coast 
to Burma. It seems remarkable that tl e cheap coconuts sold in the Nicobar 
Islands should attract traders from Ceylon and the Straits, while India 
appears to make little or no effort to participate in the advantages of that 
trade. This is perhaps due to the administrative arrangement which has 
associated the Maidive Islands with Ceylon instead of India, the Ceylon» 
traders calling at the Nicobar as well as the Maldive Islands, 

.YIELD PER NOT OF FIBRE AND PRICE. 

Mr. Robinson, in his Report on the Laccadives, states that the diffe- 
rence in the quantity of coir manufactured from a coast nut and from an 
island nut in very considerable. We may premise that 40 coconuts aro 
said to yield 6 lb. of coir in Ceylon. Mr. Robinson remarks : “Three large 
coast nuts will yield 1 lb. of coir, measuring '22 fathoms; whereas, ten 
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small, fino island nuts go to about I lb. of coir, but this 'nil measure 
35 fathoms ; 2 lb. of suen yam, measuring from 7u to 75 fathoms, are made 
upon into aootics of which there are 14 to a bundle, averaging about a maund 
of eg lb A Mangalore candy of 560 lb. 'rill thus be the produce of 5,600 nuts, 
and should contain about 20,000 fathoms of yam. The actual price of coir 
received by the Islanders is about 1113 per candy. The value of tho coir 
produce of a tree is calculated to bo from 2 to 2J annas ; and that of tho 
produce of 100 trees from R13 to 15,” Tho average value of the total raw 
produce of a tree bearing fruit would then be Beven aunas to half-a-rupeo ; 
and that of plot of 100 trees, R45.” For the nuts which they export to tho 
Malabar coast thoy got from R7 to 10 per thousand, or rather, 1,100, as 
10 per cent, i 3 always allowed for tho luck in these sales. The Islanders 
export from 300,000 to 400,000 nuts annually. The natives bring their coir 
to the coast in March and April which is then received into the Government 
godowns. Until the year 1820 all coir was paid for at tho rate of R21-14-0 
per Mangalore candy, or R25 per Calicut candy of 640 lb. After that year 
the coir was divided into three classes. Since then the average price paid 
for a Mangalore candy, of Ameendevy and Kadamat coir has ueen R20-2-0 
(or R23 per Calicut candy of 640 lb.) But for the Kiltan and Chetlat coirs, 
which are the host, on average of R20-12-7 or R23-12-0 per Calient candy 
is paid. Up to A.D. 1825-26, the Bombay and Bengal Governments took 
almost the whole of the coir brought from these islands, and credited the 
Mangalore Collectorate with R2o per candy. Tho price has since fallen 
very much during the last twenty years. It has boon frequently below the 
price paid to tho islanders, and at best hnB never yielded abovo 12 to 20 per 
cont profit. The avorage imports of coir have been from 600 to 600 
candies. Mr. Morris, in his account of tho Godavery district, Madras, give 
tho following brief statement regarding the production and yield of coir : — 

“ Tho Coconut tree yields an excellent fibre. Tho quantity of fibre in 
tho above extent of land (a puiti) is estimated nt 150 maundB, yielding 
R93-12-0, at 10 annas a maund. The fibre is prepared by tho outer cover- 
ing of the coconut boing moistened and beaten with wooden mallets, after 
tho fibre has thus hoeuloosened. The coir thus obtained iB twisted into 
ropos. Tho fruit is oxported, but very little of tho fibro.” Morris's God. 
Diet. 70.) 

Spoils' Encyci opted hi gives the London prices of coir as “Cochin — good 
to fine, £19 to £25 a ton; coarse, £16-10s. to £19-15s. Yam— good to fino, 
£26-10s. to £46 a toil ; medium, £21. Gs. to £28-10s.; common, £14 to £22-10s.: 
roping, £18 to £24.” 


uses of corn, 

“The fibrous husk of tho coconut is not its least valuable product, 
and gives rise to a very largo trade, both in tho East and in Europe. At 
first it was only used in this country (England) for stuffing mattresses and 
cushions, but its applications have been enlarged and its value groatly 
increased by mechanical processes, and in a small pamphlet issued by 
Mr. Troloar, more than twenty years ago, he stated that its natural capa- 
bilities having been brought out, coir has boen found suited for the 
production of a variety of articles of great utility and eloganco of workman- 
ship— tablo-mats, fancy baskots, and bonnets, &c. Instead of being formed 
into rough cordage only, and mats mado by hand, by means of ingoniously- 
constnictqd machinery tho fibre ia rendered sufficiently fino for tho loom, 
nnd matting of different toxtures and coloured figures is produced, whilo 
a combination of wool in ploasing designs givo tho richness and offoct of 
hearthrugs and carpotiug. Brushos and brooms for household and stablo 
purposes, matting for shoep-folds, pheasantrios, and poultry yards, church 
cushions and hassocks, Lammocks, clothos lines, cordago of all size? and 
string for nurserymen and othors, for tying up troos and other ga’rdon 
purposes; nosebags for horsos, mats and bags for Beod-crnshors, oil-prosscrs 
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and candle-manufacturers, are only a few of the varied purposes to which 
the fibrous coating of the coconut is now applied.” ( Simmonds , Trap. Aqri 
234.) The uses of coir are of course so varied and extensive that it is 
scarcely necessary to enter upon them in greater detail than indicated in 
the above passage. To the natives of India it is invaluable as lasting in a 
damp climate. It is accordingly universally employed in tying thebam- 
boos used in the construction of their bnt3. 


Fibeous Sheaths of the Leaves and Coconut Cotton. — A brief 
reference has been made to these in an early part of this article. The 
finer ones are used as filters and sieves, but the coarser are apparently 
put to no purposOj although they have been proposed as suitable for paper- 
making. They might be used to strengthen saddlery, and even for ladies’ 
corsets and splints. Knox says of Ceylon that “the filaments at the 
bottom of the stem of the coconut may be manufactured into a coarse 
cloth called gunny, which is used for bags and similar purposes.” 

Ontbeyoung8heaths and petioles a brown-coloured cotton or tomentum 
will be seen similar to that already described under Borassus Jtabclli- 
formis (B. C80). This is sometimes collected and used by the natives to 
stop bleeding from wounds. _ A good sample of it was shown at the 
Colonial and Indian Exhibition, 

Cadjans. — The leaves are plaited into mats and screens and also made 
into baskets, and combs are said to be made of the midrib of the leaflets 
in the Friendly Islands. In the Laccadive Islands mats are made of the 
coconut leaf. These mats are of fine quality and much esteemed when 
exported. In the Islands they are employed for the sails of the 
smaller boats. “The Sinhalese split the fbonds in halves, and plait the 
leaflets neatly, so as to make excellent baskets, and under the name of 
oadjans they form the usual covering for their huts, as well ns of the 
bungalows of the Europeans.” “ The dead fronds are sometimes used 
as torches or for fuel ; their midribs, tied together, are sometimes usod 
as brooms for the decks of ships, as the fibres of the Btalks are woody, 
brittle, and difficult to clean,’’ — {Boyle). 


PALMS IN “CEYLON AND ITS CAPABILITIES-' 


Bt J. W, Bennett, f.e.s., 1831. 

I. 

Conflicting Descriptions of the Palms of Ceylon— Extraordinary Accounts of 
the process of Sura or Toddy Drawing — Classification and Descrii)tion 
of the Coconut Tree — Process of Toddy Drawing , from Personal Obser- 
vation — Sinnet for Sailors' Bats — Toddy, or Palm Wine — Varieties and 
Domestic Uses of the Cocos nucifera — Armck—Oil — Vinegar — Jaggery — 
Native Method of Planting it, and their Superstition about Salt — 
Uses of the Fronds — Coconut Timber — Adhesive Properties of the Water 
of the Green Coconut — The Hiromane — Average Produce of a Coconut 
Tree — Uses of the Shells — Medicinal Oil from the bark — Medicinal Pro- 
perties of the Root, Leaves, and Flowers — Extraordinary Notions about 
the Superabundance of the Coconut Palm, and Facility of Planting 
it — Coconut Oil Used in the Manufacture of Soap and Candles— Sug- 
gestions for extending the Culture of the Coconut Palm in the British 
TFest Indian and West African C dlonies. 

So many conflicting and erroneous accounts have been given of the 
palms of Ceylon, in travels and extracts from the travels of various 
writers, that if I were not satisfied to the contrary^ 1 might be de- 
posed to think the authors endeavoured to mislead, mstoad of inform, 
their readers; and if the former will be governed by native state- 
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mcntfl only, instead of witnessing the processes which they pretend to 
ilescribo. one cannot expect that the latter, how nvuclisooyoV they' 
may he amused, will be enlightened by accounts at variance with facts. 
The subjoined notes * from the works of authors who have obtained 
general credence for the correctness of their representations, are (as all 
u ho have really witnessed the tedious process of preparing the coconut 
tree for the production of toddy will admit) absolute illusions. 

Lot it be supposed, for instance, that a planter in the V est Indies, 
(whore toddy drawing was, some few years ago, and probably continues to 
be, entirely unknown, ) being desirous of testing these plans, adopted 
oither one or all of thorn ; ancl let his disappointment be imagined, when, 
anxiously anticipating the assured morning’s draught of the "‘Palm wine of 
the poots,” ho found it altogether Eutopiau ! nnd if either of these incisive 
measures had boon resortod to, and the pot hung up at tho times these 
accounts were written, the authors would have waited a long time for 
their toddy; for it would not, evou yet, after an interval of so many years, 
have begun to distil. I will, therefore, briefly describe the various 
natural properties and domestic usefulness of this splendid palm, from my 
own personal observation. The Coconut palm (Cocos nncifera, L., and 
Po.'tj'iha of the Sinhaloso, Class XXI. Motuecia , Order VI. Hcxundvia, 
Natural Order Palma;,) delights in a sandy soil, nnd the nearer to tho 
margin of tho sea, the quicker its growth, and move abundant its produce. 
It requires little or no caro, beyond being well fenced from the inroads of 
cattle, for, fanned by the winds of the Indian ocean, it gains fecundity by 
exposure; and although its general height is from sixty to eighty feet 
it is not uncommon for it to excoed a hundred. Its diameter, at tho base, 
is from two or throofeet; and tho root, which is composed of strong 
flexible fibres, about the thickness of a small rattan cane (Calamus llotaug, 
L.), spreads in a circle, ancl of these, some run to a great depth, nnd others 
creep along tho surface of tho soil. One may imagine a beautiful and 
verdant circle ; formed of feathery fronds, from fourteen to sixteen feet 
in length, radiatiug from a common centre at the top of a tapering stem 
eighty foet in height, and that will afford some idea of the magnificence 
of tho coconut palm. 

Tho fronds aro supported at the base by diagonal horizontal layers of 
strong elastic fibres, capable of sustaining great weight, nnd so closely 
united ns to form, whon gently stretched, an excellent substitute for a 
hair siovo for straining liquids. This fibrous support lies in lamina: 
between tho brnnehos, which it onvelopes, as well ns the incipient ones 
oven to their rudiments, or what is commonly called the cabbage, and 
seems providentially adapted for the security of the passing traveller 
from t lie coiiBtaut danger that would otherwise attend him, whilst 
traversing the coconut topes, from the sudden falling of decayed brnnehos 


* “Toddy is the juice running from nu incision made in the stem of the leaves: 
nnd constitutes n very plensmit leverage when first gathered in.” — StaUttm’t Indian 
TtfcoUcctions, page 20. 

“A pot sufficient to h"ld two quarts is fixed to a shoot where an iueisior. is made 
in the evening, and is brought down full at sunrise in the morning." — Conti »rr’s 
Ce’don, vol. i.. page 352. 

“A small incision being made, there oozes in gentle drops a cool pleasant liquor, 
called tarco or toildn, tho palm wine of the poets."— Forties's Oriental Memoirs, page SI. 

“Toddy is procured by incision. 1 1 is only necessary to make a slit in tho ftp of 
the tree, where the leaves shoot np, with a knife over eight, and susiiend a clinttv, 
or earthen pot, from the branches so ns to receive the juice, which immediately 
begins to distil, nnd continues to do so tilt next morning, when the pot is removed."— 
Pirrlrnl's Ccnlon. 

Between the cabbage-like shoot and the leaves, there spring several buds, from 
which, on making an incision, there distils a juico differing little from water in color 
or consistence. This tiqu r is s Id in the bazaars by tho natives under the name of 
Inddv." — Tciuu-nt’i Indian lire nations, vol. ii., page 318. 

See also Kerr’s Voyages, vet. vii.,p. 170: and Pennant’s Hindustan, v. I. i..p. 133 
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which its very firm adhesion to the trunk prevents ; but it is not made 
into gunny bags. (Gungeszahcn of the Dutch), as some authors have stated, 
and is merely used for straining toddy and other liquids, and for kindling 
fires. During the many years that I resided in Ceylon, I never heard 
of but one fatal accident from the falling of a coconut; a remarkable 
circumstance, when one considers the many thousands of people constantly 
passing and repassing through the topes.* * * § 

Trees, intended for toddy drawing, are prevented from producing fruit 
by the following process. The toddy drawer first ties the spathe in three 
places, with steps of the tough white pinna f of the young fronds; 
which latter shoot perpendicularly at first, and are then of a beautiful 
white, but soon change to a straw color; these are concave towards the 
heart of the crest, and when they aro successively forced from their 
position by new fronds, they gradually expand their pinnated leaves, and 
ultimately become horizontal. The old fronds have a strong mid-rib, 
with the footstalks nearest the tree proportionally thick ; these embrace 
the stem, and as they gradually fall off, after hanging for weeks together 
by their fibrous support, or are pulled down for fnel, torches £ and 
fences, they leave successive and very visible scars. 

The purpose of tying the spathe is to prevent its expansion ; it is then 
cut transversely, the extent of about two inches from the point and 
beaten with an ebony or iron-wood baton, by the toddy drawer, for five or 
six mornings and evenings successively. The next operation is to remove a 
portion of the footstalk of the spathe,’ so as to admit of its depression, for 
the juice to flow freely, and it is kept in that position by attaching it to 
an inferior branch ; in the course of five or six days, the toddy drawer 
suspends a calabash or earthern pot, called a chatty, from the decapitated 
spathe so as to receive the juice as it exudes from the flower, and this he 
repeats every morning and evening, taking off a slice of the flower as 
occasion requires, whilst any part of it remains. This delicious liquid, 
combining a pleasant but slight degree of sweetness with still less degree 
of acidity when fresh and of peculiar flavour, is called by us toddy ; Ba, by 
the Sinhalese; and Suri or Sura,% (which means palm wine*) by the 
Hindoos and Hindo-Portuguese ■ and being esteemed a gentle aperient, it is 
very often resorted to at the earliest peep of dawn, by the bon-vimnt, by 
way of removing the unpleasant effects of more potent libations overnight. 

>■ There are five varieties of this palm in Ceylon, and the grounds 
adjoining the Buddha temples generally contain the best specimens of the 
indigenous species. The priests readily afford strangers every information, 
but only upon inquiry, for their diffidence, which arises from the dread of 

* An Indian name for groves. In Bengal mango plantoti-m? ore called topes, 
as well as those of the coconnt tree ; but where gr. res of palms are reserved fcr 
toddy drawing, they are called toddy topes. 

T These are in general request by sail' rs in India for making hats. Jack first 
reduces the pinme into very narrow strips, then plants them into what ho calls linnet 
and, with a needle and thread, sorn f rms a good but heavy substitute for a chip hat ; 
for it wears remarkably well, and being cooler than c ne of glazed leather, is better 
for inter-tropical service. Of the mid-rib (costa) the natives make neat whisks and 
bird cages. 

I Chitloi. and, (Anglice, Ohuler.) These the natives make, by laying dewn the 
pinme horizontally from the footstalk towards the point ; but they lesye one tr two, 
at certain distances, in their natural p sition, for the purp'.se of tying the others 
round the mid-rib, or rather, Ihe longitudinal section of it for each fr,nd makes two 
chules. 

§ “The word Sura in Sanskrit signifies both wine and true wealth; hence in 
the first Chani of the Ramayan of I'almic, it is expressly said that the Dcratai 
having received the Sitra, acquired the title of Sural, and the Daityat that of Asitra, 
from not having received it. The Veda is represented as that wine and true wraith ; 
and the Dcratai as enjoying it, in a superior degree, being termed as Surat, the P r ‘ nce ! 
or supreme leader of the Sura, became, in the Grecian deity Baccans, (by a confined 
translation of the word) the [god of wine and drunkards,” — Atlatic Researches, 
Tol, viii, page 50, 
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boing considered obtrusive, does not proceed from disinclination to gratify 
the curiosity of tho European visitor ; and without asking for information 
when required, one may remain all one’s life time in Ceylon and know 
no more of the varieties of the coconut palm than casual observation 
might suggest, from the mere circumstance of the difference in point of 
color oftlio nuts, from the Kurooniba, or water coconut, to that which 
approaches, or has attained maturity. The peculiar shape and bright 
orauge colour of the King coconut cannot fail to attract observation, but it 
is scarcely even to be seen iu tho bazaars. It is occasionally presented 
by the pnosts or headmen, by way of compliment, to Europeans. 

The next in beauty is of an orauge color, but not of tho beautiful 
poar shape of the king coconut. The third is of a pale yellow, rather 
cordiform, and tho fleshy suhstauco of its husk, which is between the 
epidermis and the nut, is odible in its green state. The fourth is tho 
common coconut which is abundantly imported into this country from the 
West Indios : and the fifth is a sort of Maidive* or dwarf coconut, 
about tho si7,o of a duck's ogg ; this is estoemod as a rarity. I have 
romarkod tho coconut palm, in its various stages, in many countries; 
namely, tho Azores, West Indies, Mauritius, CoaBt of Coromandel, Bengal, 
Penang, Malacca, Moluccas, Bauda Islands, Celebes, and Timor; but I 
never saw it attain tho height that it does in Ceylon, The finest arrack 
in the world is distilled by the Sinhalese from tho formouting toddy, 
(which, owing to tbo rapidity of that process, becomes an intoxicating 
boverage in tho course of a fow hours), and not from sweet toddy, as 
some travellers have erroneously asserted. One hundred gallons produce, 
by the simple chemical process of the Sinhalese, twenty-five of amick 
Polivakeref which, when very new, is injurious to the constitution, 
but gradually acquires wholesomeness by age. Toddy is also used by 
bread bakers for the purpose of yeast. 

Pine apples, steeped in arrack, impart a delicious flavor, and reduce 
its strength to that of a liqueur, unrivalled for making uectariul punch, 
or Punljce oi Hindus, meaning five : — thus our compound of sugar, lime 
juice, spirit, water, and lemon-peeL, derives its English name from a Hindu 
numeral. Lamp oil is made from tho kernel of the ripe coconut, after it 
has been exposed to tho siui on mats until it has bocome rancid and 
discolored, (in which state the natives call it Koppcrah,) by means of a 
simple press turned by bullocks ; and oil for culinary purposes, by boiling 
tire fresh pulp, and skimming it as it rises. The former is now mado into 
caudles and soap, and tho oil-cake, or poonac, iB used for foeding cattle and 
poultry. Vinegar is made by putting toddy, drawn in dry weathor, into 
jars, and keeping them closely covered, but exposed to tho sun, for n 
month ; the toddy is then strained, aud replacod in the same jars, with 
a little bird peppor (Capsicum furtesccns, L.), a small piece of the red 
Ghorkah ( Cambogia qiiila), and of Moringa pod ( HyiKraniheva moringa), tho 
jars are then laid in tho earth for a month or five weeks, and thus n vory 
excellent vinegar is produced. 

Jaggery, a sort of sugar, is mado by suspending a clean aud dry 
calabash or chatty, instead of one in common use for toddy drawing, 
and containing some chips of tho bark of the Sliorea robusta , ( Halgas 
of tho Sinhalese,) which will causo the toddy to becomo swoet. Eight 
gallons of it boiled over a slow fire, yield two gallons of syrup, culled 
m Sinhalese Antin' ; which, boing again boiled, produces a coarse brown 
sugar, called Jaggcvy, this is formed into cakes in bottoms of coconut 
sholls, by way of moulds; which having been enveloped in pieces of 
dried plantaiu leaf, are hardened, and preserved from humidity by being 
suspended whero smoke 1ms ftoo access to them. A coconut tree, 

* So called, becauso tho Maldivian boats which visit tbe island bring a few 
extremely small nuts as curiosities. 

t Batavian arrack is distilled from riev. 
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planted near the sea, generally blossoms in the fourth or fifth year; 
but iu elevated situations of the interior, six or seven years may be 
considered the average period ; and from that time to upwards of 6ixty 
years, this most prolific palm will continue to produce fruit in abun- 
dance, unless the tree be devoted entirely to the toddy-drawer, in which 
case it produces no fruit. The maturity of coconuts reserved for plant- 
ing. is indicated by the brown colour of the huBk ; they are then plucked, 
aucl, having boou laid aside for a few days, are ranged in rows, and, 
partly covered with earth ; or, as in many parts of the country, sns- 

? ended from the branches of trees until vegetation has commenced. 

u about three months, more or less, the plant will have attained the height 
of sixteen or eighteen inches, and have thrown out three or four folia-, 
ciotis fronds. The best time for transplanting is dnring the rainy seas- 
on, when the plants receive that abundant nourishment which their 
nature requires. 

The Sinhalese are so extremely superstitious, that they invariably 
throw a little salt into holes, before they place the coconut plants 
in them ; and they observe great regularity in forming their topes, 
by making holes for the plants m parallel lines, from twenty to twenty-four 
feet apart, about three feet deep, of the same diameter at the top, 
and in the shapo of inverted cones, for the purpose of collecting tho 
necessary moisture. If the salt were omitted, they would not expect 
the plant to flourish. Tho green fronds split, and their pinnated leaveB 
interwoven, make covers for plants, baskets, and thatch ; * and, when 
burnt, produce a suporior alkali. The young pinn which are white 
and to ugh, make beautiful mats, baskets, and boxes for ladies’ work. 
The stem iB at first of a very 6pongy naturo } and full of tough per- 
pendicular and ligneous fibres ; and until it. is about twenty yoars old, 
is applicable only to the purposes of gutters, water pipes, and fences ; 
but : wfien it bocomes old, it is fit for rafters, shingles, ornamental 
cabinet work, rice pounders, walking sticks, and for building country 
vessels^ called Dhonics f. The water of the green coconut is a delicious 
drink, if it he plucked before sunriso ; it is also used by bouse- plasterers, 
for its adhesive quality, in mixing their white and coloured washes, 
and, conjointly with jaggery and shell-lime, for stucco. The pulp of 
the young coconut is an admirable vegetable Blancmange ; and the kornel 
of the_ soed c cunut, after vegetation has commenced, is among the 
delicacies of a Sinhalese dessert. It is 6pongy, but ploasaut to the taste, 
and greatly esteemed by the natives. The expressed juice of the pulp 
of the ripe nut is properly tho milk,’ and is obtained by first rasping it 
with an instrument called f Uramanc% theu soaking it in water and 
pressing it through a cloth, when it forms an ingredient in all good 
curries. The cabbage is delicious, whether fricasseed or picked, or in its 
raw state when it is as sweet and crisp ns the Catnppa almond {Terviina/ia 
Co lappa L.) 

A bunch of coconuts seldom exceeds fifteen or twenty good ones ; 
and from trees growing in sandy situations, the fruit [is gathered four 
or five times a year. The external husk, after having been soaked in 
water for a certain period, is beaten out into a fibre called Koir or Koya, 
of which, yaru, ropes, cables, brooms, plasterers’ brushes, bed and sofa 
mattrosses, and bags, are manufactured. Coconut shells are made into 
cups, basins, lamps, sportsmen’s liquor flasks, ladles, skimmers, spoons, 

e Called by the natives, Cajan. f From 80 to 200 tons burlhen. 

+ The Hiramane is the best kind of grater that can be employed to reduce the 
kernel for culinary purposes, because it obviates the necessity of breaking the nut-shell 
in pieces, or the previous remoral of the kernel from it, which, in its ripe state, is no 
very easy matter. It consists of a circle of notched iron fastened to the end of n 
stout piece of wood, cut in a peculiar shape, which immemorial custom has induced 
the Sinhalese to consi !er tho most convenient for this domestic purpose ; and con- 
sidered by Europeans to resemble a hoot jade, but whv, I have yot to learn. 
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lampblack, and charcoal ; whioh latter, when pulvorizod, formBan excellent 
dentifrice *. A powerful oil is extracted from the bark of the coconut 
tree, which is employed as a liniment in cutaneous diseases, and considered 
by the Sinhalese doctors eminently efficacious, provided that, in such 
cases a free use of the green coconut, as the principal article of diet, 
bo strictly adhered to : aud an ointment is prepared from the kernel, 
which is a certain cure for the ring-worm in children. 

Tno root is considered by the native doctors so efficacious ill inter- 
mittent and romittont fovor, that it is almost invariably employed by them, 
Small pieces of it are boiled with dried gingor and jaggery, aud the dococ- 
tnro is given to the patient at regular intorvals. Tho same dococturo, 
whon used as a gargle, is mixed with the oil of the uutj freshly made, 
aud gonorally affords considerable relief to the patient in cases whoro 
pustules have formed in the mouth or glands of the throat 

In hemorrhoids, the expressed juice of the leaves, mixed with fresh 
oil of the nut, and taken internally, is considered a sovereign remedy ; 
aud iu oplithalmio complaints tho external application of the expressed 
juice of the nut, mixed with new milk from the cow or goat, mitigates, 
if it does not entirely remove, inflammation. 

The juice of tne flower is of so astringent a nature, that it has the 
same effect as a solution of alum upon the inside of the mouth ;this, mixed 
with new milk, and taken in small quantities, not exceeding a wine-glasB- 
full but at regular periods, affords almost immediate temporary relief, and, 
if persevered in, effectual cure, in that rnoBt debilitating of diseases in 
tropical climates, Luex Gonurrhna. The shude of tho coconut tree is 
wbolosoino ; ior wherever there aro coconut topes, very littloundorwood 
is found. An odd notion has long prevailed, that if all tho coconut treosiu 
Ceylon wore cut down, tho natives would bo obliged to cultivate tho rice 
more extensively, and that it would operate as a general blessing 1 1 To 
me it appears a subjeot of regret, that tho many virtues of this invaluable 
palm, apparently bostowod by the hands of a benefioiont Providence, for 
tho use and happiness of the natives of tropical climates, are not more 
universally known and encouraged throughout (ho British West India 
Islands. Those whose duties may have caned them, ns in my own case, to 
both countries, cannot have failed to remark the apparently degenerated 
Btato of the coconut tree of the West Indies in comparison with that of 
the East f. 

The facility of planting tho coconut palm— the small portion of care 
requisite for its growth and preservation, — the multiplied honofits which 
in its maturity it bestows upon mau, — all tond to render it tin object of pecu- 
liar regard to thoso who are tho gunrdinns, deputed by the (liver of all good, 
of tho labourer of tho tropics. 

Tho Sinhalese are very remarkable for thoir luxuriant and beautiful 
hair, and attribute it to the uso of coconut oil, which, in a perfumed state, 
is also employod by Europeans ; hut it is only by habitual uso that its 
virtues cau be sufficiently ascertained to insure its genoral adoption ns a 
promoter and nresorvor of the hair, unless its natural properties aro 
ilostroyed by adulteration : and ns steam and othor English oil-mils are 
now used, mid the demand for coconut oil has generally increased, since 
its employment in the manufacture of candles and soap, it may bo anti- 
cipated, that from tho recent improvement of the quality of tho coconut oil 

See page 103, Bennett's Ceylt n ft r the Sinhalese musical instrument, tins rina/i. 

t It the render hns not previously read “A Treatise upon tho Coc nut palm, 
hy a Follow of tho Linutenn and Horticultural S cieties,' 7 published in the year l$3o', 
and n second edition ot it, in my own name, in 1S3U, it will sit- rd him some 
ajuusement to compare tho t nner with the sec nd volume of Wanderings iu New 
South Wales, Batavia LVdir Ct ast, Singapore, aud China by Ooorgo Bennett, lisu. 
F.L.S., aud Follow of the Royal College of Surgeons," published bv >lr. Bent lev in' 
1831,) pages 207 to 330 inclusively 
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for table use, by it3 boing rendered free from smoko, its importation will 
continue in an increasing ratio ; and, consequently, too much attention 
and encouragement cannot be given to a more extensive cultivation of 
this invaluable palm not only in Ceylon, but throughout our "West 
Indian and West African colonies. 

Independently of the general consumption of the produce of the 
coconut palm by the untive inhabitants, aud its extensive employment 
in the most domestic economy of Europeans, it finds a ready market 
for exportation ; and the manufacture of coir yarn, ropes and cables, oil, 
vinegar, arrack, jaggery, and cujans for thatching bungalows and nafcivo 
houses, aifords employment to a considerable portion of the Sinhalese and 
Malabar population. 


II. 

The Areka Palm ami its Linnami Clarification — Flower and Fruit wed for Ornament- 
ing Temporal - )/ Buildings for Festivals — Arckanut Antiscorbutic — Spathc and 
ile Use/ — Terra Japonica — Properties of the Arckanut a* a Dye — Suggestions 
for Condenting the Dye — Heat Generated by the Nuts — Barter through the Agency 
of Buddhist Priests — f rood excellent for Dows — Palmyra ( Borassu * flahelliformis, 
L.) common in the Northern and Pattern Provinces — Duddliirt Prictts and their 
Fans — Fa tire Books — Palm Oil — Kellinno — Palmyra Toddy and Jaggery — Timber 
audits principal Uses— Sugar Palm (Caryota urens, L.) — Kidd Fishing Bods — 
Sago — Elephant Bows and Snares or Nooses — Kitul Toddy and Jaggery— Hookhas — 
Calabashes— Sugar Palm chiefly cultivated in the Southern Province — Talipot 
Leaf— Us Uses— Conflicting Accounts of the Deport caused by the Bursting of the 
SiHithc of the Talipot Tree— Mabole— Talipot Sago— Talipot Palm at Colombo — 
Privileges of the Priests of Buddlia— 31. <le la Loul/ere's Notice of the use of the 
Talipot Pan by the Priests of Siam — Talipot Plants sent to England by the 
Author — Tarclam Tents — Palms from Mauritius introduced into Ceylon — Phoenix 
sylrestris, L . — Dwarf Palm. 

In a commercial point of view, the Areka palm (Areka catechu, L., 
Class Moncccia, Order Monadelpliia, Natural Order Palmte ; Puak-tjaha of 
the Sinhalese, Faufel of Bauliine, and Pinauga of JRumphius) is next in value 
to the coconut tree. The flower, which, like that of coconut palm, is white, 
is used conjointly with its beautiful drupes, aud tho flower aud fruit of 
the coconut treo, and the wild flowers and moss ( Lycopodium seijlanicum) 
with which the cinnamon gardens abound, in ornamenting temporary 
buildings for ball and other festivities. 

This palm so greatly resembles the cabbage palm (Areca olemcea, L.) of 
the West Indies, that, upon a cursory view, it is scarcely to be distin- 
guished from the latter except by its drupes. The heart of the crest of the 
Arcea catechu is also odible : hut it is both inferior to that of the cabbage 
and coconut palms. Tho drupes are about the size of a lion’s egg,* with 
a smooth epidermis of a bright gold or orange colour, occasionally speckled 
with brown ; these grow in clusters, like coconuts in miniature, but at the 
very base of the verdant crest, instead of between the fronds, as in tho 
coconut palm. The average annual produce is from 280 to 300 nuts. 

The nut forms a principal ingredient in the betel masticatory, so 
general throughout India and the Eastern Archipelago, where it is called 
Paan or Pawn, and is the first thing offered by way of compliment by 
natives of all classes, It is considered an anti scorbutic for the teeth ancl 
gums, and to give the breath an aromatic odour ; but its habitual uso 
imparts an appeumuce of bleeding at the mouth, which is particularly 
disgusting in women. Tho pulverized charcoal of the nut forms au excellent 
dentifrice. 

The fronds are more bushy in foliage than those of the coconut tree, 
and about half [their length ; they have also a strong mid-rib, but tho 
leaflets are folded back, and- being more irregular in shape, and thicker 

* Described iu the Llortas Botanicus Amcricanus us of the size of a coconut ! ! 
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than those of the coconut palm, cannot he interwoven into Cajuns. The 
baeo of the crest, to the height of three feet, is enveloped m a sort of 
spatho, which the Sinhalese called puakpnlla ; this being extremely tough 
and elastic, is of great utility to tho natives for domostie purposes 
particularly for carrying milk and oil, and their onrry and rico, when 
travelling; but where the sugar palm ( Canjota it rcnit, L.,) abounds, it is 
principally in request for tho purpose of holding the Kiln! Pom i, or sweot 
syrup, and will retain its original elasticity for many years. 

I have heard it asserted, that tho oxtract of tho arekanut is the Terra 
Japonica of commerce, and if a few of the nuts are boiled in wator with 
a little chunaiu, tho decoction has both tho taste and odour of that drug; 
but if this be the case, its present name is greatly misapplied. The 
properties of the arekanut, as a dye, aro well-known in Scotlaud ; it is of a 

f eculiar rod, and cannot ho mistakon by any one accustomed to the other. 

should coneeivo it practicable tc condense the dye, so as to Bavo a 
groat deal in freight, instead of oxporting the nuts ; and strong objections 
to their exportation to any great distance arises from the excessive heat 
which is gonerated by their stowage in bulk ; this is perceptible ovon 
whilst lying in heaps for a few days boforo they are shipped. 

The Ceylou areka tree is famous for the superior quality of its nut, 
which was always a great article of barter botween tho Kandyan inhabitants 
of Saffiragam, and Barboryn, via Kalutara, long before our occupation of 
the interior. This traffic” was chiefly carried on through tho agency and 
connivance of the Buddhist priests, who allowed depots of nuts to bo 
formod at the various Vans clan* on onch side of the Kalu-ganga, from 
whonco they wore conveyed away, in Pnrdicf boats, to the soa coast. 
Tho tree itself is beautiful, and (lelightB in a sandy soil. Tho stem is 
slender and, with occasional exceptions, straight ns an arrow to the height 
of seventy or eighty foot. Its circumference varies little throughout itB 
length, seldom exceeding two feet at tho bnse from which to tho crest, 
the wood is as tough as whalebone, and the best in tho word for bows and 
pingoes. There is a wild species of this palm (Arced sylvesl n's), which tho 
Sinhalese call Lciinfcrf gal ui. 

The third palm, in point of value for its domestic properties, is tho 
fan palm, or palmyra (llorassus flabc'liformis, L.) class XXII. Dioecia, and 
ordor VI, Hexnndria. Sinhalese call it Talgaha. Linnrous describes the 
male tree by the Malabar name of Ampana and tho female tree by that of 
Cavim-pana. Male flower, calyx ; universal spathc, compound ; spadix 
amontacoous, imbricated ; corol throe-parted; petals egg’d concave ; stamens 
filaments six, thickish, anthers thicker, striated. — Female flower, calyx \ 
apatite and spadix as in tho male ; corol threo-parted ; petals roundish, small 
permanent; pistil, germ roundish, stylos three, small, stigmas simple; 
pericarp, drupe roundish, obtuse, rigid, uno cell’d ; seeds three, rather 
egg'd, compressed, distinct, filamentous. Like all the otlior palms, tho 
fronds of tho palmyra grow on tho top of the tree only; hut ns these aro 
out down, or fall off, they lonvo their vestigia much more distinct than 
either of the othor palms, and tho bark is consequently so much rougher, 
that tho tree may be ascended with Iosb difficulty, by inexport climbers, 
than oither tho coconut, aroka, or sugar palms. Tho spatho resembles 
that of the Arcca Catechu in toughness and elasticity, and is used by 
the natives for similar purposes. This tree is more common in tho 
Northern and Eastern Provinces than in any othor part of the island ; and 
tlioso that I have seen seldom exceeded thirty or forty feet in height. Tho 
fronds aro fan-1 eavod, armed with spines, radiating from a common centre 
and tho Stipes snwod at tho edges. Tho fan-part is about four feet in din- 
metor ; tho spines are cut off, and the middle is formed into fans, or 

* TcmpTnry residences for priests ; derived fr. m the Pali words I'au, loaf.and 
tala, shed, t Elat-bottomed boats, iron fastened, and with sliding roofs, tlmtcbcd 
with Cajant, 



cxliv 


APPF,XI>TX. 


ininladis ; these are lackered for sale, or used plain, ns may suit the taste 
of the purchasers ; hut one never sees a Buddist priest without one of the 
smaller sort, or a fan of some kind or other; of which, some are heart- 
shaped, others circular, with handles of carved, ivory. 

I have heard mam" arguments as to the fan being an emblem of autho- 
rity' ; and some pretend that the decrees of the Buddist priesthood 
mav he distinguished by their fans ; but I do not state this as an 
ascertained fact, although I have myself observed that the handsomest 
putilmhe are carried by the higher orders of the priesthood (■)). Palmyra 
leaves are subdivided longitudinally into strips for native hook and let- 
era, and hoar the general' name of O/as. These are written upon with an 
iron style, and lampblack is then rubbed over the writing, which makes 
the characters inoro legible ; this from the smoothness of the surface, is 
easily wiped oft', leaving the pail that is not impressed by the stylo 
perfectly clean. The fruit, which is a large three-seeded drupe, grows in 
bunches, and is much esteemed. Palm oil is made of the pulp after having 
been exposed to the sun and becomo rancid. The spring leaf or Krllinyos, 
is a most excellent vegetable, when boiler! or fricasseed ; this the natives 
manufacture iuto a nutritious meal, or flour of delicious flavour, by cutting 
it off closo after the seed nuts have been sown a few months, then drying 
it in the sun. and afterwards pounding in a rice mortar. The Dutch 
formerly considered palmyra Hour so very valuable as a convalescent 
diet, as well as for presents to their friends, that the}" often exported to 
the Cape of Good Hopo and Holland : — in both places it was much 
esteemed, and used for thickening, and imparting its peculiar flavour to 
soups and made dishes. Palmyra toddy is drawn from the flower, and 
good Jaggery is made from it by a similar process to that prescribed in 
the preceding pages. On the outside and at the base of the fronds, just 
where they rise from the stem, there is a soft cotton-like substance, of a 
light brown color, which is collected and employed by the native doctors 
for staunching blood or hemorrhage. The timber, being dark and beauti- 
fully striated,' is very much esteemed for cabinet work ; and by builders for 
rafters, &c. It is extremely durable, becoming harder and tougher with age. 


The net of the indigenous palms, in point of domestic utility, is the 
sugar palm {Caryola /'reus, L.) or Kitul Galin of the Sinhalese, of class 
XXI. .Monceeia. and order V III. Polyandria. Male flower calyx ; universal 
sjwflic, compound: spadix branchy; corn! three-ported; petals lanced, 
concave ; stamens, filaments many, rather longer than the eorol ; anthers 
linear. Female flower upon the same spadix with the male ones , calyx 
common with the males : c orol three-parted ; petals pointed, very small ; 
pistil, germ roundish ; style pointed ; sliyma simple ; pericarp, a berry, 
a roundish, one cell d ; seeds, two, largo, obloug, roundish on one side, 
flat on the other. The berries are about two and a half or three inches 
in circumference, and are thickly studded upon dependent stems, from 
four to five feet in longth, and about three feet in circumference, like 
a mass of closely knotted ropos, diverging from a common centre; these, 
when ripe,_ are of a brilliant red colour, from which the trivial name of 
thi6 palm is derived. The tree is straight in growth, and without fronds 
excepit at the top where they form a dark green crest hut are different 
to those of the other indigenous palms, being licice-fcither-leaved ; and 
the leaflets are of triangular shape. The transverse division of the fronds 
arc much esteemed by the native fishers for angling rods. 

The AT fid seldom exceeds forty feet in height. Thepetioles leave their 
annular resfig/n upon the bark, like those of the coconut and areka palms, 
Ine pith produces a nutritious sago; but, according to my humble judgment. 


(*) St. Mathew particularly alludes to the fan or (winnow) in his 3rd chapter’ 
verse. 12. 1 

(t) Mnfiri Aa>iaJ:a Unnantc signifies a high priest., and XJnnansi a priest. — Guru- 
tkituc n teacher, nud Thcrunnantc a reader. 
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it is very inferior to the brown sago of the Moluccas, or the while sort of 
Chiua. ‘ The wood, when very old, is tongh and heavy, and is marie into rice 
pounders, bows 0 and pingoes for carrying burthens. The outer outiclo is so 
very strong and elastic that the natives make it into nooses and ropes for 
securing elephants. The toddy, which is also drawn from the flower, 
is so very luscious, that it is only drunk when that from the coconut tree 
cannot be readily procured. Eight gallons of this liquid, boiled over a 
slow fire, will produce four gallons of a very thick syrup, called Kitul Pcnni ; 
to this also added small piecos of tho bark of the fin gas (Shorca robuata), 
and being again boiled, double the quantity of Jaggery, nnd of a superior 
quality to that from the coconut palm, is the product. The Kandyan 
Jaggery is made entirely from this syrup, and null keep good for several 
years. Although the common sort is of the color of the coarser Muscovado 
simar, a finer sort, of very superior quality, and the best substitute that 
can be obtained for Chinese sugar-candy, which it greatly resomblos, is 
made for headmen. Jaggery is a principal ingredient in tho Chillum used 
throughout India by Hookah, Gur-Gnrrcc nnd Hubble-bubble smokers. 
Clean cliatties or calabashes are indispensable for collecting swret toddy 
wliioh would otherwise be affected by the acidity inseparable from using 
the same vessel twice, without being well washed and dried. The Ceylon 
calabash is agourd (Oiicurbila hgenaria, L.) ; that of the Wost Indiop is tho 
frnit of tho calabash tree (Crescenlia cujelc, L.), which is not produced 
in Ceylon. 

Tho Jaggery, or sugar makers, are called Hakoaroou and toddy drawers! 
and Clutmloon ; but both are included in the subdivisions of the same caste 
(Sintra Wanac), the second in rank of the principal Sinhalese castes. Each 
cake of Jaggery ib separately envoloped in a piece of the dried leaf of tho 
plantain (dfitta sapient-urn, L.), or banana {Musa paradisiaca, L.) and then 
suspended where smoke has free access to it, until required for the market 
or other purposes. The shapo and size of a cake of common Jaggery is 
that of the bun of our English pastry cooks. The Kitul tree iB more exten- 
sively cultivated in Saffragam, in the Southern Province, than in any other. 

The next in value, but tho most magnificent of Ceylon palms in appear' 
ance, is tho talipot or umbrella-bearing palm (Ooryphn umbracnlifcra, L.) ; 
the Licuala spinas'/. of Thumberg, and Talagnhn of the Sinhalese. Its 
classification has for many years been in a most undocidod stato. 
Thumberg describes the flower as follows, — Calyx ; perianth one-leaved 
three-parted, hairy within ; corol three-parted almost to the base, the 
divisions egg’d acuto, concave ; nectary garland form, twice as short nB 
tho corol; stamen, filaments sis, inserted in to tho nectaries, erect, 
very short; anthers oblong, twin; pistil, germ above, convex, furrowed, 
throe-parted smooth ; style one, simple: stigmas two. The talipot leaf is 
the largest known ; it is circular, feather handled, h.lded, and intercepted 
with a thread. Tho natives subdivide it into eight parts, and these 
aro sowed at tho side with the natural thread, and ornamented with 
talc and various colors for the use of bondmen. Its circumference is 
from thirty to forty feot ; and it is so thoroughly impervious to the 
sun nnd impenetrable by the heaviest rniiiB, that its* value to the native 
traveller may he easily imagined. The most valuable of the Sinhalese 
books are formed of strips of the leaf ; these nre orgraved with an iron 
stylo, and some now extant, although written many centuries hack 
have all their original freshness of appearance. Tents of all forms and sizes 
aro also made of tho leaf, supported l>y bamboo poles, than which nothing 
can bo lighter for curriage or better for tho purpose of temporary slioltcr. 

Ono of the specimens of the talipot loaf that I brought with me from 
Ceylon, which measures thirty-six feet in circumference, may be seen in 
the Musoum of King's Collego, with my name attuehod to it'; hut in nr it 

* The elopliants li ws n-ssl by tlin natives of the Mahngnmpattu, in the Southern 
Province, aro mado of this wood, and tempered in the smoke of wotted riee straw, 
thrown upoti a fire made of jangle leaves. 

T 
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got there 1 have yet to learn. It is. however, most satisfactory to know 
that it is so well disposer! of. The fata of the others is still a mystery ; for 
although they were borrowed to be shown at certain scientific institutions, 
neither of them have found their way back to the proper owner for the 
last fourteen years. Thera have been many conflicting statements pub- 
lished of this palm ; and although I never was within view of a talipot 
tree at the moment of its spadix bursting thespathe, it has been stated in 
one of the “ Annuals ” that I had witnessed it several times. This perhaps 
was not the first, nor has been the last, of the Bame author’s mistakes ; but 
I am not at all disposed, because I was not present, to dispute the native 
accounts of the loud report, with which the bursting of the talipot’s com- 
pound spathe is accompanied, until it be refuted by some individual of un- 
impeachable veracity, who may have been near the tree at the time of its 
taking place, — feeling satisfied, notwithstanding the opinions as. to its 
gradual expansion, that in calm weather it may be heard at a considers- 
able distance ; for I was positively assured by several respectable Dutch 
inhabitants at Grand Pass, as well as by two intelligent Malays, who 
had resided for a considerable time at Matale, now part of the Central 
Province, where the Talgaha abounds, that the bursting of the spathe is 
attended with a loud report. 

The natives entertain a similar belief to that commonly entertained of 
the American aloe, that the talipot lives a century before it blossoms ; 
hut it is too well known that the growth of all the palm family is ex- 
tremely rapid and moreover that the heart of the talipot stem consists of 
a spongy fibre for this part of its description to bo credited. In 1822, a 
talipot palm blossomed at Mabole, about six milos to the northward of 
Colombo ; and for nearly three months, viz., from tho time of the spadix 
bursting its spatho to the flower attaining its full height, (noarly thirty 
feet), and for a farther space of four months before it seeded, the road was 
occasionally thronged with the curious, among them the “ evening 
beauties ” of the Pettah, on their way to view this wonder of the vege- 
table world ore its floral magnificence departed. Sago is prepared from 
the granulated pith of the talipot palm, which some consider equal to the 
tree sago of the Moluccas ; but if 1 may judge from the specimen that I 
brought with me to this country, it is even inferior to that of the Cari/ota 
urens , or Ci/cas circinalis. There are very few objects in the vegetable 
kingdom more beautiful or remarkable than this palm, or more useful 
to the countries where it is indigenous. There is a beautiful specimen of 
it in the compound of the Kachcheri at Colombo, where the casual visitor 
who may not have time or opportunity for seeing it in the interior, may 
gratify a very commendable curiosity. 

The Buddhist priests had a same privilege as Royalty, in the reign of 
the late King, as to the talipot fan being borne over them with the broad 
end foremost ; and M. de la Loubere, in his account of Siam, in alluding 
to tho^priosts of Buddah, particularly mentions the talipot fan, “ Pour so 


in 1S39, f presented the only perfoct talipot seed that I had left to Mr. 
James Carter, the eminent seeds ruanof High Holborde. Be the quantity 
of rain what it may, not a particle of rooistnre is imbibed by the talipot leaf; 
and, exclusively of the uses made of it by all classes of the natives, as a 
defence from sun and rain, the Tavelam (s) people employ it for tents to 
cover their bags of salt on their journeys from the coast to the interior. A 
Tavelam biwuacisbyao means au uninteresting sight to an European. Bap 
of salt are piled togother, and the pointed ends of the segment of the 
talipot leaf are laid on the uppermost bag, so as to radiate from the 
centre by means of a heavy weight, which keeps them in that positiou ; 
npa, by means of koir or jungle lines and pegs the whole are kept in a 
circular shape, like a bell-tent, and afford a sufficient covered space around 


uu eujou, ns one le canpat qtu esc lenr parasol en iorme a ecruu. 
n 1S22 and 1825 I sent several talipot plauts to the late Earl of Takerville, 
Lord Bagot, and the Horticultural Societv of T Pinion from Cevlon : and 
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the salt hags, by way of verandah, for tho traders and drovers to cook their 
victuals and take repose. 

During my stay at Geduit, the Governor’s country house at Mauritius 
in 1821 1 availed myself of his Excellency's (the late lamented Sir 

Robert’ Townshend Farquhar, Bart, K.S.L,) kind permission to select 
whatever plants I pleased from the Government Garden ; and amongst 
very many others, I took two of the date palm ( Phoenix dxctylljcra, L.), 
and two of the Cycas circinalis L., to Ceylon ; both the former died, but 
one of the latter, which I planted at Bagatelle near Colombo was a vary 
fine tree whon I left the island, and the other was transferred by the late 
Honorable the Chief Justice, Sir Hardinge Giffard to whom I had given 
it, to the Royal Botanio Garden at Peradeniya, noar Kandy, where it 
flourished as well as in its natural soil. Although Ceylen does not pro- 
duce the date palm there is no reason why it should not, for two wild 
varieties of that palm ( Phocenix sylvcstris), called by the Sinhalese Indi 
and Mahindi , are plentiful enough and well adapted for fences owing 
to their extromely strong and sharp spines. The drupe, which is rather 
more oblong, but not larger than a common Bullaco plum ( Prunus 
insitilia, L.), is a purplish black, insipidly sweet. There is also an in- 
digenous species of dwarf palm or palmetto (Chamerops, L.), Class 
Polygauna , Order Dicccia, Natural Order PdIiiub, of which small baskets 
( Heihbxli ) are made, tho only purpose to which its leaves are applied. 


COCONUT PALM. 

Couos Nuuifeua, Lijtn/EUS. 

( From “ Origin of Cultivated Plants," by Alphonse de Candolle, 1885.) 

The coconut palm is, of all tropical trees, the one which yields tho 
greatest variety of products. Its wood and fibres are utilized in vari- 
ous ways. The sap extracted from tho inner part of tho inflorescence 
yields a much-prized alcoholic drink. The shell of the nut forms a vessel, 
the milk of tho half-ripe fruit is a pleasant drink, and the nut itself contains 
a great deal of oil. It is not surprising that so valuable a troe has been 
a good deal planted and transported. Besides, it sdispersion is added by 
natural causes. The woody' shell and fibrous envolope of the nut enable 
it to float in salt water without injury 1 to the germ. Hence the possibility of 
its transportation to great distances by enrrents and its naturalization on 
coasts whero tho temperature is favourable. Unfortunately, this troo 
requires a warm, damp climate, suoh as exists only' in tho tropics, or in 
exceptional localities just without thorn. Noi does it thrive at a distance 
from the soa. 

The coconut abounds on the littoral of tho warm regions of Asia, of 
tho_ islands to tho south of this continent, and in analogous regions of 
Africa and America ; hut it may' he assorted that it datos in Brazil, tho 
Wost Indies, and the west coast of Africa from an introduction which took 
place about three centuries ago. Piso and Marcgraf* seem to admit that 
the species is foreign to Brazil without saying so positively. De Martins, f 
who has published a very important work on tho Palmacem, and has 
travelled through the provinces of Bahia, Pernambuco, and othors, whero 
the coconut abounds, does not say that it is wild. It was introduced 
into Guiana by missionaries. J Sloaue jS says it is an exotic in tho Wost 
Iudies. An old anther of the sixteenth century, Martyr, whom ho quotes, 

* Piso, Brar it., p. Go : Marcgraf,]]. 13S. 

f 2Inrtius, Uist , Aaf. Palmarum , 3 vols, in folio : sec vol. ii. p. I2o. 

+ -Vublot. f>in/aru, supply p. 102. 

t Sloane, Jamaica, ii,p. 3. 
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speaks of its introduction. This probably took place a few years after 
the discovery of America, for Joseph Acosta * saw the coconut palm at 
Port Bieo in the sixteenth century. De Martins says that the Portuguese 
introduced it on the coast of Guiana. Many travellers do not even men- 
tion it in this region, where it is apparently of no great importance. 
More common in Madagascar and on the east coast, it is not, however, 
named in several works on the plants of Zanzibar, the Seychelles, Mauritius, 
etc., perhaps because it is considered as cultivated in these parts. 

Evidently the species is not of African origin, nor of the eastern 
part of tropical America. Eliminating these countries, there remain west- 
ern tropical America, the islands of the Pacific, the Indian Archipelago, 
and the south of Asia, where the tree abounds with every appearance of 
being more or less wild and long established. 

The Navigators Dampier and Vancouver! found itat the beginning of the 
seventeenth century, forming woods in the islands near Panama^ not on 
the mainland, and in the isle of Cocos, situated at three hundred miles from 
the continent in the Pacific. At that time these islands were uninhabited. 
Later, the coconut palm was found on the western coast from Mexico to 
Peru, but usually authors do not say that it was wild, excepting Seeman,^ 
however, who saw this palm both wild and cultivated on the Isthmus 
of Panama. According to Hernandez § in the sixteenth century, the Mexi- 
cans called it Coyolli, a word which does not seem to be native. 

Oviedo L writing in 1520, in the first year of the conquest of Mexico 
says that the coconut palm was abundant on the coast of the Pacific in 
the province of the Cacique Chiman, and he clearly describes the species. 
This does not prove the tree to be wild. In southern Asia, especially in 
the islands, the coconut is both wild and cultivated. The smaller the 
islands, and the lower and the more subject to the influence of the sea nir, 
the more the coconut predominates and attracts the attention of the travel- 
lers. Some take their name from the tree, among others two islands close 
to the Andamans and one near Sumatra. 

The Coconut occurring with every appearance of an ancient wilp 
condition at onco in Asia, and western America, the question of origin is 
obscure. Excellent authors have solved it differently. De Martius believes 
it- to have been transported bv currents from the islands situated to the 
west of r'jutral America, into tfi-'se of the Asiatic Archipelago. I formerly 
incliued to tile same hypothesis. *• since admitted without question by 
<1 rise bach ; ** hut the botanists of the seventeenth century often regarded the 
species as Asiatic, and .''eernann, +t after a careful examination, says he can- 
not come to a decision. I will give the reasons for and again each hypothesis 

In favour of an American origin, it may be said: — 

I. The eleven other species of the genus Cocos are American, and 
all those which De Martins knew well are Brazilian, ^ DrndeS§ who 


* J. Acosta, Hist. Xat. dcs Jndti, French tr»ns, 1503, p. 178. 

+ \afer. Vojanc de Dumpier , edit. 1705. p. ISO : Vancouver, French edit,, p. 8?J, 
quoted by de -Martins. Hitt. Xat. Palmarum, i. p. 1SS. 

I Feemann, Dot. of Herald, p. 201- 

g Hernandez, Thceanrui Mcxic^ p, 71. He attributes the same name p, 75, to tho 
coconut palm of the PhiFippine Islands. 

. Oviedo, Rarausio’s trnns., iii. p. 53. 

A de Candolle, <lcopr. Hot. Haitonnec p. 970. 

" Griselrach, Fcuciulion dc Erde, pp. 11. 323. 

+t Seemnnn, Flora Viticruit, p. 275. 

tu Theccconnt called IMaldive belongs to tho genus Lodoicea: Coco mamillarit, 
iiianco, of the Philippines is a variety of the cultivated Coco mieifera. 

* ■ Frud". in hoi Zeitiinn, 1S70, p. M 'l : and Flora Brttiiliaitii, f8£C. 85, p, 105. 
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hus studied the Palmaeere, lias' written a paper to show that each gouus 
of this family is proper to the ancient or to the new world, excepting the 
"enus Elmis and even here ho suspects a transport of the E. gicinccmis 
from America into Africa, which is not at all probable. The force of 
this argument is somewhat diminished by the circumstance that Cocos 
naci/cra is a tree which grows on the littoral and in damp places, 
while the other species live under different conditions frequently far 
fromt ho sea and from rivers. Maritime plants, and those which grow 
in marshes or damp places, have commonly a more vast habitation than 
others of the same genus. 

2. The trade winds of the Puciiic, to the sonth and yet more to 
the north of the equator, drive floating bodies from America to Asia, 
a direction contrary to that of the general currents.* It ib known, 
moreover, from the unexpected arrival of bottles containing papers on 
different coasts, that chance has much to do with these transports. 


The arguments in favour of an Asiatic, or coutrary to an American 
origin, are the following : — 

1. A current between the third and fifth parallels, north latitude, 
flows from the islands of the Indian Archipelago to Panama. + To the 
north and south cf this are currents which take the opposite direction, 
but they start from regions too cold for the coconut, and do not touch 
Central America, where it is supposed to have been long indigenous. 

2. The inhabitants of islands of Asia were far bolder navigators than 
the American Indians. It is very possible that canoes from the Asiatic 
Islands, containing a provision of coconuts, were thrown by tempests 
or falso inameuvres on to the islands or the west coast of America. 
The converse is highly improbable. 

3. Tho area for three centuries hus been much vaster in Asia than 
in America, and tho difference was yet more considerable boforo that 
epoch, for we know that the coconut has not long existed in the east 
of tropical America. 

I-. The inhabitants of the island of Asia possoss an immense number 
of varieties of tho treo, which points to a very ancient cultivation. 
Plume, in his Rumphia, enumerates eighteen varieties in Java and tho 
adjacent islands, and thirty-nine in tho Philippines. Nothing similar 
hns beon obsorvod in America. 


o. Tho uses of the coconut are more varied and more habitual in 
Asia. Tho natives of America hardly utilize it except for the contents 
of the nut, from which they do not extract tho oiL 


6. Tho common names, very numerous and original in Asia, as wo 
bhall presently see, are rare, and often of European orgin in America. 

n J' i probablo that the ancient Mexicans and inhabitants of 

Central America would have neglected to spread the coconut in sevoral 
(lire, ions, , , , it existed among them from a very remote epoch. Tho 
trilling breadth of tho Isthmus of Panama would liavo facilitated tho 
transport from ono coast to tho other, and tho species would soon have 
!!ni!,V 0 i; n ', l3 ' L,, r ' n thu cs . t “t Guiana, etc., as it has become 

of America ' D ' alualca ’ -^tigua,! and elsewhere, since tho discovery 


* Stloler, H and Allas, edit. 1867, map 3. 

*t* Sticlpr, t&if, map, ft. 

+ GrisMmch, flora of Brit . ir. Fndice t p, 552, 
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8. If the coconut in America dated from a geological epoch more 
ancient than the pleioceue or even eocene deposits in Europe, it would 
probably have been found on both coasts, and the islands to the east 
and west equally. 

9. We cannot find any ancient date of the existence of the cocomit 
in America, but its presence in Asia three or four thousand years ago is 
proved by several Sanskrit names. Piddington in his index only quotes 
one Narikela. It is the most certain, since it recurs in modem Indian 
languages. Scholars count ten of these, which, according to their meaning, 
seem to apply to the species or its fruit* * * § Narikela has passed with 
modification into Arabic and Persian.! It is even found at Otahiti in 
the form ari or liaarii together with a Malay name. 

The Malays have a name widely diffused in the archipelago — kcilapa, 
Mapa, Mono. At Sumatra and Nicobar we find the name njior, nieor; 
in tho Philippines, niog; at Bali ititth, njo: at Tahiti, niuh; and in 
other islands, «u, nidju, ni; even at Madagascar, wua-niu.§ The Chinese 
have ye, or yc-tsu (the tree is ye). With the prinoipal Sanskrit name 
this constitutes four different roots, which show an ancient existence in 
Asia. However, the uniformity of nomenclature in the archipelago as 
far as Tahiti and Madagascar indicates a transport by human agency 
since the existence of known languages. 

The Chinese name means head of the king of Yue, referring to an 
absurd legend of which Dr. Bretschneider speaks. This savant tells us 
that the first mention of tho coconut occurs in a poem of the second century 
bofore Christ, but the most unmistakable descriptions are in works later 
than the ninth century of our era. It is true that the ancient writers 
scarcely knew the south of China, tho only part of the empire where tho 
coconut palm can live. 

In spite of the Sanskrit names, the existence of the coconut in Ceylom 
where it is well established on the coast, dates from an almost historical 
epoch. Near Point-de-Galle, Seemann tells us, may be seen carved upon 
a rock the figure of a native prince Kotah Raya, [Krista Raja] to whom is 
attributed tne discovery of the uses of the coconut, unknown before him ; 
and the earliest chronicle of Ceylon, the Mahawansa, does not mention 
this tree, although it carefully reports the fruits imported by different, 
princes. It is also noteworthy that the ancient Greeks and Egyptians only 
knew tho coconut at a late epoch as an Indian curiosity. Apollonius of 
Tyana saw this palm in Hindustan, at the beginning of tho Christian era. 

From these facts the most ancient habitation in Asia would be in the 
Archipelago, rather than on the continent or in Ceylon, and in America in 
the islands west of Panama. What are we to think of this varied and 
contradictory evidence? I formerly thrnght the arguments in favour of 
Western America were the strongest. Now with more information and 
greater experience in similar questions, I incline to tho idea of an origin 
in the Indian Archipelago. The extension towards China, Ceylon, and 
India dates from not more than three thousand or four thousand years 
ago, but the transport by sea to the coasts of America and Africa took 
placo perhaps in a more remote epoch, although posterior to those epochs 
wheu the geographical and physical conditions were different to those 
of our day. 


* Eugeue, Fournier has indicated to me, for instance, dradapala (with hard fruit) 
puhtkccara (with hairy Iruit),jalalxijka (water holder,) etc. 

t Illume, Rumpliia, iii. p, 8". 

Forest, Dc Vlanlii /Accident ir, p, 48; N adenud, Enum.dte Pinnies de Taiti, p.41 

§ Illume, uti ntpra. 
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COCONUT CULTIVATION AND MANUFACTURE OF THE 
OIL IN SOUTHERN INDIA AND CEYLON: 

WHY SHOULD COCHIN OIL SELL 30 PER CENT BETTER THAN CEYLON ? 
HOW TO IMPROVE THE CEYLON COPRA. 


WHITE COCONUT OIL. 

(From the Ceylon Observer, 30th October, 1897.) 

A most practical question, and one that has boon far too long neglected, 
is raised in the enquiry with which we head our remarks. Oan there be 
any permanent unchangeable reason why “Cochin” coconut oil should 
fetch, on an average, 36 per cent, more value in the London market than the 
coconut oil from Ceylon ? Cochin is throe degrees farther from the equator 
than Colombo ; but in most respects must have a climate and soil very 
similar to that of our Wost Coast, save that its dry season is said to bo 
longer. Applying to a Colombo friend with prolonged experience, for an 
explanation, we have been favoured with the following interesting re- 
marks : — 

“ The superiority of Cochin coconut oil over Ceylon oil is due to the 
superior whiteness and quality generally of the Cochin copra as compared 
with Ceylon oopra. Although the S.-W. monsoon rains from end of May to 
August are very heavy in the Cochin State, there is a larger number of dry 
months than in Ceylon, and it is in these dry months that the coconut 
kernels are dried in the sun only, which gives a whiter and better copra 
than the average of Ceylon, anil as Cochin oil is made from this whiter 
copra, this accounts for its superiority. It is not supposod that the Cochin 
coconuts are practically bettor than Ceylon nuts, but that the superiority 
of the Cochin oil may bo attributed solely to the bettor climate, and to the 
superiority of the preparation of the copra from which tho oil is made. 
Cochin oil is believed to contain a larger portion of stearine than Ceylon 
oil, and hence its spocial suitableness for tho manufacture of lineoaudle3 
suoh as those made by Price’s Patent Candle Company, which are so well 
and favourably known to the public.” 

We give next an interesting communication. — which, in reality, 
prompted our enquiry — that reached us by a recent mail from a very old 
Colombo merchant long retired from the Island : we have filled in the 
ligures of rainfall and temperature for our Wost Coast as desired by him. Ho 
writes as follows : — 

“ Has tho question ever been raised and discussed wherefore there 
should exist such a material difference in the value in Europe between 
Coylon coconut oil and the oil shipped from the Western Coast of India I' 
It is quite worth discussion. Though a difference in climate may account 
for part of the difference in value, there are methods in the cultivation of 
the nut and the preparation of oopra which, if attended to in Ceylon, should 
increase the production of nuts and improve their quality and, therefore, 
the value of the oil. The climate of tho West Coast of India differs greatly 
from that of Ceylon. The south-west monsoon boginning abont the middle 
of May is generally one continuous downpour until abont the first week 
in August ; during which period mostly 100 inclios of rain are measured, 
some 20 more inches falling during other parts of the year. In Ceylon 


* Prices in London (Gth October) Coylon oil £22. Cochin oil £20 10s to £30. 
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the average fall in the lowconntry ranges from 9o inches at Galle, SS at 
Colombo, 68 at Negombo to iU at Chilaw. The temperature in Cochin 
ranges from S0° to 90° Fahr. ; whilst on the sea coast in Ceylon the thermo- 
meter averages only about 79. at Galle and Puttaiam and 80 degrees at 
Colombo, fn both particulars there is therefore a considerable excess 
over Ceylon. 

“ The cultivation of the coconut palm for nut-production and copra- 
making so far as these terms are applicable to Ceylon, is much in- 
fluenced by the character of the natives of the two countries. The 
Sinhalese are not a painstaking people; the natives of South India are 
more intelligent and will take very much more trouble in all the work of 
their hands. No doubt the natives of both countries recoguise the good 
old proverb, that ‘ the coconut treo likes to hear the people talk.’ and the 
good effect of burning the dry fallen leaves underneath them to destroy 
injurious insects. The Indian 1 prunes 1 his trees ; that is, he cuts away 
the old stalks which have borne nuts. For cultivation a very simple 
process is practised, viz., breaking up the soil about the root generally 
into little heaps, into which are brought the ashes of burnt leaves, at tho 
time when the immediate advent of the monsoon is apprehended. Both 
these simple processes increase the yield of nuts, so that in ordinary years 
there is a bunch of ripe fruit, often of 12 nuts, to be gathered every month. 

*' The making of copra is a careful operation in India ; and far other- 
wise in Ceylon. The nuts when opened are not placed on tho bare ground 
in the sun or exposod to a fire, but clean mats aro put down to which 
the women attend, taking them in at night, or covering them over on the 
approach of rain. Tho pressing of the oil by tho checku is the same in 
both countries* ; but even in this part of tho process the Indian iB the 
superior in cloanly methods. ^ 

“ These few hints are given for what they are worth. It is not supposed 
our native friends in Ceylon will change their methods ; but European pro- 
prietors and superintendents of coconut plantations by accepting those 
recommendations may increase the produce of their trees and improve the 
quality and value of their oil. Sometimes a red tint is observable in the 
oil. This arises from too long delay between the gathering from the tree 
and the conversion of tho kernel into copra by exposure to tho sun ; 
especially when the nuts in their husks are pilecl in heaps in the open airj 
germination having commenced within the shell. These should be care- 
fnlly avoided, gorminating nuts being discarded. What is desired is a 
clear colourless oil when finally pumped into the casks for shipment, to 
procuro a white solid sample when offered for sale in London or at the 
Continental Ports."’ 

We now return to tho practical question with which we opened. 
Surely, we may say we have as good cuconut palms in Ceylon as on the 
Cochin coast; as good soil ami a climate equally favourable at least in 
the districts North of Colombo (and in Battiealoa and Jaffna?); and if 
this be granted what is to hinder equally good copra being prepared here ? 
It seems to us that the explanation must be found in the greater care 
exercised by the natives of Cochin in their haudling and drying of the 
copra — a fact that is testified to by both our mercantile correspondents, 
and that it should be qnito possible, say in the Marawiln and Chilaw dis- 
tricts, if not in the Negombo district — to prepare with a littlo extra care, 
copra equal to that of Cochin. 

For instance, not only can Negombo. Marawila and Chilaw (including 
Rajakadaluwa) boast of most luxuriant palms growing in fine soil ; but 
oven Cochin can scarcely show a much larger number of dry sunny days 
during which copra might be prepared. We find that the meteorological 


* Wo suppose there are European oil-preparing mills at C’ chin as at Colombo: 
CojiifLEn. 
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record for tlio 
an follows : — 

Xarao of Station. 

Colombo 

Henaratgoda 

Kalutara 

Gallo 

Matara 

Nogombo 


■n ' v 

Puttolara 

Kalawewa 

Ivurunogala 

Jaffna 

Batticaloa 


sovoral centres of coconut cultivation in Ceylon rum 


Average annual total. 


Eidy' of Ceylon 


’Rainfall : 
88-52 

R.lny days 

... 171 ■ 

Dry dnys : 
194 ... 

West 

93-84 

... 148 . 

. 217 ... 

West-inland 

. 80-03 

... 151 . 

. 214 ... 

Soutli-W est 

91-47 

... 200 . 

. 159 ... 

South 

. 68-26 

... 99 ■ 

. 266 ... 

South 

. G7T4 

... 9S . 

. 267 ... 

West 

. 05-45 

... 92 . 

. 273 ... 

North-West 

) 54*50 

... 10G . 

. 259 ... 

North-West 

. 40-30 

... 78 . 

. 287 ... 

North-West 

. 50-14 

70 . 

. 2S9 ... 

North-Central 

. 84-12 

... 108 . 

. 197 

Central (low-country) 

. 47-88 

... 72 . 

. 293 ... 

North 

. 54 "85 

... lul . 

.. 264 ... 

East 


From tlio above we would specially select the Negombo, Chilatv, 
Kurauegala, Jaffna and Batticaloa districts and ask, for what reason— 
if sufficient manual care be taken— as good and attractive copra cannot 
be prepared from tlio coconnts in each of these an in Cochin? We 
have hoard, indeed, of plantation copra from Batticaloa being pro- 
nounced very superior to ordinary Coylon. Is this an established fact ? 
If there is no other remedy, would it not pay on some of our plantations 
to import some natives of Cochin accustomed to manipulate the coco- 
nut komels fer copra in that State? 


We await the opinions or experiments of practical planters in 
the districts referred to, from whom we shall be glad to hoar on the 
subject ; for surely, if increased care in preparation increase the price 
of a great part of Ceylon oil even ten or twenty, much more by thirty-six, 
per cont., thero is ample reward awaiting the experiment. One point 
may be raisod as to the groater proportion of stearine in Cochin coconut 
oil ; if this be due to soil, we should have to get samples from Cochin 
to analyse and compare with our Ceylon coconut soils* ; but wo cannot 
believe there can bo much difference in this respect between the best 
of our West Coast and tho Coast of Cochin. The difforenco is most 
likely to arise from tho more careful manipulation, as already des- 
cribed, of the kernels to secure tho best copra. All this should be 
within tho reach of coconut estate proprietors in Ceylon at least in some 
of the districts we have selected as most allied to Cochin in climate 
and soil. 


CEYLON Vs. COCHIN COPRA- 


Ou the subject of the above article we have drawn up the following 
questions and circulated them among authorities in Colombo who have 
not already given us their opinions : — 

QUESTIONS : 


Tho following are the questions embodied in our Circular : — 

1. Havo you aver considered the reasons for Cochin oil soiling for 
30 to 36 per cent more than Ceylon Coconut Oil ? 

2. Whatis your opinion after having road tho article in Coition Observer, 
of 30th October? 

3. Bo you think it possible in your District to give tho same attention 
to palms and kernels as is - given by tho Oochinese according to tho de- 
scription under notice? 


* There is a valuable chapter of analyses for “Coconuts” 
Cochrans “Ceylon Manual of Chemical Analyses.”— C ompilek. 


(soils, nuts, oil &c.) 


in 


u 
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4. Any objections or difficulties in your district.? 

5. In what Districts of Coylon would you think the host rosnlts could 
bo obtained? 

6. Would yourecommendaCeylonSuperintendentbeingsentto Cochin 
to note what is done there from beginning to end ; the nature of the soil, 
cultivation of palm, etc. ? 

7. Or, would you recommend getting two or three Cochin natives 
accustomed in copra and oil-making to lead on local plantations ? 

S. Do you know of any Ceylon estate or district whose copra or oil 
is always superior to ordinary Ceylon oil, and approximates to Cochin ? 

9. Any other observations ? 


The first set of answers to reach us, is from Messrs. Volkart Brothers, 
and this firm with prolonged experience both here and in India, shew 
clearly that much more might be done with Ceylon copra : — 


ANSWERS TO CIRCULAR. 

No. I. 

1. Yes; Cochin copra is never smoked or kiln-dried, always sun-dried ; 
hence the oil, that is pressed out of it, becomes whiter. 

2. Our opinion is that if the same method in preparing and drying 
copra as at Cochin, were practised in Ceylon, — Ceylon oil would equal 
Cochin oil or nearly so. 

3. Certainly. 

4. . 


5. Jaffna and Batticaloa, 

6. For merchants and mill owners it makes but little difference, 
whether ordinary or white oil is being shipped. It would certainly be to 
the interest of planters, to adopt Coehin methods and send people over to 
study these or employ Cochinese here. 

7. We are the largest shippers of copra from Ceylon and employ 
Malabar peoplo to superintend drying, etc. 

3, Calpentyn, Jaffna and Batticaloa supply the best copra ; Madampe 
the worst. 

9. . 


Per Pro. VOLKART BROTHERS, 

A. Bohluank. 


The following have been received from well-known planting authorities:— 

No. IT. 

One reason for Cochin oil fetching more than Ceylon oil is, that the 
procoss of manufacturing it is quite different in the former place from 
that of tho latter. Cocnin nuts are smaller than Ceylon nuts and the 
outturn of oil is roughly speaking about 2J cwt. per candy for Cochin 
against 3 cwt. for Ceylon. The eoconnt area in Cochin is small as com- 
pared with Ceylon, and more care is taken there in the plucking and 
the drying of the nuts. Only ripe nuts are pluckod and the kernel is 
cut into slices, and carofully dried in the sun. All unripe and bad nuts 
are removed and only the good clean white copra is manufactured into 
oil. ThiB is the white oil of Cochin and it is used in some part of India 
as a substitute forghee. Monsoon-made oil sometimes fetches the same 
price as whito oil, if the quality is fine, but the objection to monsoon- 
made oil is, that it is, as a rule, off the color in consequence of the damp 
weather rendering the copra liable to get mouldy, but of course there 
may be some fine oil made during the monsoon. Greater care in the 
plucking and drying of the nuts mav be bestowed m Ceylon, but the 
area is too ivide, and the climate mil not permit of the proper drying 
of tho nuts in the sun. Nuts are plucked anyhow or nohow here, split 
into two and thrown to dry in the sun, and if the weather is bad, all 
tho kernels are put on a platform and smoked, which blackens tho copra 
and imparts to it a smoky taste, Tho copra is then hurried off to the 
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carts or boats to Colombo. Little or no trouble is taken to separate the 
good copra from the bad nor the white from the black. All come to the 
mills and it is this produces the Ceylon oil. 

White oil, indeed, is manufactured in Colombo but the demand is 
limited and manufacturers do not keep a stock of it. It fetches about 1120 
per ton over ordinary good merchantable oil. A good deal of care is taken 
on some of the estates owned by a well-known Ceylon gentleman, and the 
copra from these properties always fetohes quite HI 'per candy oyer ordinary 
qualit}'. The best result would be obtained in the uhilaw District. Copra 
is frequently brought iuto Colombo from Batticaloa. The climate being 
dry thero the shells get bard soon. It is for this reason that the nut 
is broken the other way, from top to bottom, for. if the usual custom was 
followed, tlie shell would get “splintered’’ and damage the kernel, 

There is but little use, in my opinion, of either sending a Ceylon 
Superintendent to Cochin to learn the method of manufacturing or in 
bringing ovor Oochineso to teach the way how to do the work in Coylcn, 
so long as our climate is what it is. The Cochin men may lead in 
anything, but they cannot control the clerk of the weather ; we have 
rain almost throughout the year and the coconuts cannot be kept 
on the trees.* Thoy must bo plucked, and rain or no rain, the copra 
is made and quickly converted into cash ! Some years ago a firm of 
mill-owners manufactured oil from selected copra brought from thoir 
own estates. This was superior to ordinary oil and always commanded 
in London about £1 per tou over the value of ordinary Ceylon, but this 
lirm liavo now gone largely into the Desiccating line and nave given up 
oilmaking. In this connection it must not be forgotten that copra from 
the Pacific South Sea Islands, Australia und other placeB, is imported into 
Liverpool and this competes to a large extent with our oil. In the 
*■ sixties ■’ and “ seventies ” during the existence of Armitnge Brothers and 
C. Shand & Co., a very large business was done in Ceylon coconut oil, 
the contract being sometimes for thousands of tons at a time. The 
former firm who owned Mills at Mattacoolly and Mutwal were very large 
charterers of sailing vessels, and some of the largest shipB that ever loaded 
here were chartered by them. The volume of businoss then was done 
direct with London, hut now everything is changed and the nows telegra- 
phed out that the stock of coconut oil was 200 tons, the mouth’s landings 
200 tons, and tho deliveries 200 tons, points to what straits the business 
in coconut oil with London has come to iu 1897 compared with what 
it was in 1860-70. Q ( 


No. III. 

1. 1 os; and if you will look up the Tvopical Aaricultuvisl for 18 9.7 

vnn will h ml flinf .1/. ,.i • . *Li. /* . 


■■ ’ ;v\. 1 W Ti . -t ru/ncui ngricuiiurisi ror iSH,) 

or IMJnyon will mul that this question was discussed in the C'otlon Obseruei‘ 
and opinions elicited. 

2. My opiuion is that the great difference is almost, if not ontirely 
duo to tho large amount of steanne in the Cochin oil. 

3. Quito. Although thoro is not the same long spoil of dry weather 
as mingled" 011 ° V ° r c0com,t sllcU firos can bo cured quite as white 


4. Nono oxcept the moro frequent rains preventing copra being sun dried. 

S T,, T . fp _ Tr i ... . J 


. Iu Jnfrn c n ' Batticaloa, and Chilaw. I am quite sure 

6 “ *’ my Co ’" i “ * “» i. propSd, S 


daysl-ScoMrjS OIld9Ut forEOts our llr >' districU-somo with 230 to nearly 203 dry 
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G. Perhaps it would be advisable. There may be something done 
there of whicn we are ignoraut, though I doubt it ! 

7. No ; by no means. 

8. Answered in No. 5. 

!). I am afraid that the difference is duo to climate and soil and 
perhaps, to some extent, to keeping the nuts for so many months before 
converting them into copra. Is there no reliable person in Cochin from 
whom information might be got? W, J. 


No. IV. 

Oct. 5, 1897. 

). The difference in price of Cochin and Ceylon coconut oil attracted 
my attention many years ago. The experts in the trade whom 1 consulted, 
referred the difference, partly to Cochin oil being richer in stearine, partly 
to speculation and combination among owners. 

2. My opinion, confirmed by the Ceylon Observer article of 30th 
October, is that a third explanation is to be found iu the fact that most of 
our copra is smoke dried, much of it positively black, yielding oil which 
cannot be filtered white. 

3. Not the same, perhnps, to kernel, because greater humidity of the 
air and greater rainfall ; but more attention than now. To palms the 
same attention can be paid as iu the most favoured countries. 

4. The special difficulty in the way of sun drying in this district is 
the absence of the sun for a good part of the yoar. Half the number of 
days in the year is wet or drizzly, and the sun is often obscured by clouds ; 
but smoke drying is resorted to too readily. 

5. In Jaffna, Batticaloa, Mannar, Kalpitiya, and Puttalam. If the 
copra from these districts should sell distinctly hotter, not only becauBO 
it is better dried through its long journey but because it is sun-dried, 
other districts would resort to open air- drying whenever possible. 

6. It would be an advantage, but it is not absolutely necessary. 
Cultivation is understood here and is being practised with good results — 
larger crops and thicker kernels. 

7. That, too, may bo desirable, but is not essential. Copra drying is a 
simple process and every one knows that well dried copra is more valuable 
than damp, and clean is preferred to dirty. There should be an incentive 
to greater resort to the sun than to fire. 

S. The copra of Jaffna, Batticaloa, Pnttalara and Kalpitiya is 
generally superior to that of other districts because it is cleaner and better 
dried and it fetches better prices, because it contains less moisture. The 
oil of ODe district cannot be compared with that of another, as there are 
no district mills and district oils. 

9. For tl e above reasons I do not agree that is merely a planters’ 
question. _ If the mill-owner offers more for sun-dried copra than for 
smoke-dried, in order to prepare white oil as a speciality, there will 
ba inducement for planters to avoid smoke or steam drying, excopt as 
a last resort. F. B. 


No. V. 


Nov. 4, 1897. 


1 have not had any practical experience in coconut oil manufacture— 
r,o canuot reply to questions I — 7. As regards (8) I can only repeat what I 
heard from Mr. O'Grady of Karativoe estate, who told me he took home 
Borne of his (chckku-mill oil) and submitted it to some large dealers in 
Loudon, who, after examination, assured him that it was far superior to 
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ordinary Oaylon oil, and I think he said eqnal to Cochin; but that to 
secure a proper price it should come into tko London market nuder some 
different designation than “(Jeylon” oil. 

On another occasion I know Mr O’Grady made some very superior 
Copra for a local Chetty, who sent it to Calcutta (to be used be said for 
sweetmeats), but it took a lot of trouble aud additional expense and did 
not pay. 

So these facts show it is in the long dry season which prevails oil the 
Eastern side of the island that there could be prepared a superior class 
of copra and oil. 

Mr. O’Grady would give fuller particulars doubtless if askod. 


1 may also mention that in the Gatticaloa estatos. the nuts are left 
(1 thiukfor a month) in the (coir) husk before being split— which is done 
with an axe without removing the husk. 

tiLHU 11. 


No. VI. 

1. For the reason that no endeavour is mado in Ceylon to export 
white oil. 1 saw a sample of white oil in Colombo Bomu time ago, which, 
jf exported, should approximate, if not equal, Cochin oil. 

2. Except as regards any superiority due to climatic conditions, there 
is no reason why Ceylon oil should not be as good as Cochin. 

3. The attention given to palms on my estate is quito equal to that 
in the description you notice. In the treatment of kernels too, I do not 
see any difference between our methods and those adopted in Cochin 
except as regards the use of mats. 

4. I believe there is not so much uniform sunshine hero os in Coohiu, 
hence we aro obliged to have more recourse to lire. In drying by lire 
thero is now no means of excluding the smoke, which accounts for the 
bad colour. If the smoke could bo excluded by the introduction of some 
kind of Sirocco, I think much of our difficulties may be overcome. 

5. Kalpitiya, Puttalara, Rajakadaluwa aud Chilaw should do well. I 
beliovo Jaffna and Batticaloa would also do, although I have no acquain- 
tance with them. 

0. & 7. I do not see any necessity of adopting either of the sug- 
gestions. Given good weather and good nuts thore is no difficulty m 
making white copra. 

S. No. 

0. My exporionee is that nuts of estates on the sea-board make the 
boat copra. I think this superiority is due to tho presenco of salt in the 
soil. It some means could be dovised for obtaining salt at cheaper rates 
for manuring purposes and bettor methods of manuring are adopted, I 
think our nut3 will not be much inferior to those in Cochin, and if some 
method can bo devised of drying copra by moans of a uniform heat with- 
out smoke, I think wo will bo able to manufacture a vory superior oil in 
Ceylon. D. j. 


We direct attention to two thoroughly practical communications dis- 
cussing this matter below. Oue is from the Manager of a largo plantation 
in tho Rajakadaluwa district beyond Chilaw, which ought to be specially 
favourable for sun-drying aud tho other bears the initials of an old contribu- 
tor who will be recognised as almost “the Patriarch” among coconut 
planters, at any rato in tbo Western Province of Ceylon. Tho former sup- 
plies a great deal of out-of-the-way information as to tho cureloss, if not 
fraudulent, way in which copra is treatod by native owners and middle- 
men boforo reaching the mills ; amt both writers soom to inuko it evident 
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that the Mill Managers are pretty well helpless in refererceto reform — 
since they most take the copra as offered , and it would not be profitable 
for them to deal seperately with small quantities of cleanly superior or 
sun-dried copra. 

'But “W.B.L." shows us very plainly how private estate owners in 
Ceylon, anxious to do as much justice to their nut-kernels as is done in 
Cochin, can accomplish their purpose. We infer from what he says that a 
“Sirocco” {or query “Dessiccator”)— or even a more primitive contrivance 
described bv onr correspondent, would enable copra to be properly dried 
even in our* wetter districts; while in the dried series — which must have 
as many sunny days as Cochin — the result can be arrived at with a little 
care more simply and economically. “W.B.L.” tells us of a proprietor of 
200 acres of coco-palms who regularly prepared his own copra and manu- 
factured superior oil from it on the estate, we suppose at a considerable 
profit over his neighbours’ return ? With this example before them we do 
not see why a good many individual planters should not go and do like- 
wise and secure in the London market not £21 to £22 but £29 to £30 for 
their oil. “W.B.L." 6ays it should pay to erect a Mill (with hydraulic 
presses) for 50 acres ; but to make the venture safer a Syndicate of pro- 
prietors owning not less than 1,000 acres— or why not a Limited Company 
buying up estates to that extent ?— should be tried to establish a Mill to 
manufacture only superior Ceylon oil. No doubt, a distinctive mark 
would have to be adopted to secure doe attention in the London market. 
With a margin of from 30 to 36 per cent, to go on, it doBS not seam to us 
that encouragement is wanting to deal with an enterprise of this kind. 


No. Yll .— (Answer to Circular by a Eajakadaluwa Manager.) 

Nov. 6, 1897. 

I have road the leader of Ceylon Observer of the 30th ultimo with great 
interest. The superiority' of tho Cochin coconut oil, as evidenced by the 
high price it obtains in tho London market, is a matter well worthy of our 
consideration and the remarks made in the leader are quite to the point. 
The opinions expressed on the subject by the authorities quoted are per- 
fectly correct so that little remains to be added. Considering what large 
tracts of land in Ceylon are uuder coconut cultivation and what vast quan- 
tities of copra are prepared, it behoves us to put our best foot forward and 
see if wo canuot successfully compete with our rival, but what is the ubo of 
the energy and care of a few when the vast majority of the natives in this 
island engaged in the coconut industry are notorious for their apathy. 

To make good copra, as made in Cochin, three things are of paramount 
importance: — 1st, the choice nuts ■ dud, mode of manipulation; 3rd, time oj 
drying. 

1. With regard to the choice of nuts— these should be thoroughly well 
matured and dry on the tree before plucking and of a dark brown colour. 
Nuts that aro so dry that they sever their connection with the parent tree 
by their own weight and fall on themselves, are the best adapted for making 
copra. The Cochin nuts are so gathered and I suspect this accounts for the 
larger percentage of stearine in the Cochin oil. By this method two bunches 
of thoroughly matured nuts may bo relied upon from a well-bearing tree 
and the third or less matured buuch may be left to form the first bunch of 
tho next crop and so on. These nuts should be plucked once in three 
months instead of two months so as to ensure two perfectly dried branches. 
Tho nuts when plucked should not be left in a heap longer thau three weeks 
or a month by which time the kernel is so far desiccated that it comes away 
from tho shell after a slight exposure to the sun and very often the moment 
the nut is split. Germinated nuts should be avoided if a first-class copra is 
to be turned out, Tho gonoral rulo of Ceylon is to pluck once every two 
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months. I think this accounts for the inferiority of our copra, for immntnro 
nuts are bound to bo mixed with the mature ones ovon on tho host regu- 
lated plantations. 

2. As regards the manipulation, nuts should be placed in a fierco sun 
as soon as they aro split, caro being taken that no sand or earth}' matter 
adheres to inner surface. Where practicable they should be placed on mats 
and cadjans till the surface moisture sufficiently evaporates, leaving a dry' 
inner surface to which foreign substances cannot cling. This can bo ascer- 
tained by passiug one’s fingers over the inner surfneo a few hoars after the 
nuts are exposed. When this amonnt of dryago is ascertained and the 
kernels ate detached from the shells, mats and cadjans are on longer 
needod, and the kernels may then be placed on the bare sand (the looser 
and whiter the sand the better) till thoroughly dried, without any fear of 
taint. Where large quantities of copra are prepared at a time it is not 
always feasible to effect the preliminary drying on mats and cadjans, but it 
is trouble well laid out when the ulterior benefit is taken into account. 

In Ceylou the natives are very careless as to what becomes of tho nuts 
in the splitting. They are split and ohneked about anyhow, roiling over 
muddy ground or dirty sandy soil clogged and damp with coconut water or 
over patches of cattle dung or any dirt that is lying miBwept. The nuts are 
then spread out to dry with a large percontage of earth sticking to them, 
thus rudely spoiling their snoa'-white appearance. Tho earth matter leaves 
its stain and quantities of sand are embedded in the body of tho kernel. 
This is regarded by the natives as the proper thing to happen as it increases 
the weight of the copra, I have seen sand actually thrown on the newly- 
split nuts for this very purpose. How is it possible to obtain a good mer- 
chantable copra when men are capable of such nefarious practices ? In somo 
instances tho coconut water is not all out of the split kernels when exposed 
to the sun, a small portion at the bottom is allowed to remain and evaporato 
slowly (as it is too much trouble to throw it out) and in this slow process of 
evaporation a sticky gummy substance is formed which clings to tho bottom 
of the kernel and readily holds any rubbish that may eventually como into 
contact with it. 

The kernels should be plaoed closely sido by Bido to dry, but no nuts 
should be split after 11 a.m., as those split in tne morning get the benefit of 
a full day’s sun, whoroas thoso split in tho afternoon may, or may not, get a 
dry inner surface by the evening. This is an important factor in the drying 
process, for damp on tho inner surface all night long is apt to engender a 
sticky substance which may induce mildew beforo tho sun rises next day 
and present a sorry appearanco in juxtaposition with the hotter dried 
kornels. 

Tho kernels should be placed in long narrow heaps about 8 inches doep 
and covored with cadjans before nightfall so as to prevent the dew getting 
on them, as any watery interference with the oleaginous surface is most 
detrimental to the uniform colour of the copra. These, heaps should next 
day bo spread out again in the suii, as at first, and so on till perfectly dry 

Kornels dried on sandy soil dry quicker than those on ordinary hard 
ground, as the heat of tho sand at the bottom is intonscr than that of com- 
mon earth, and helps to dry tho kernel fastor. A white colour is produced 
by hard bleaching. 

When tho kerools are wofl dried (which can be ascertained by a sharp 
snapping sound they make when doubled and pressed in the fist and by an 
oven leadon huo porcoptible in tho broken portion wboro the escaping oil 
stains tho outer surface) they should nut bo allowed to sweat too long in 
heaps. Tho sooner they arc despatched to the mill the bettor for tho oil 
they aro expected to yield, .Mildew forms thickly and rapidly and is most 
Proi'ubdal to the making of a colourless oil ; tut with a nice, evon, snow-, 
whito inner surface and a thoroughly snn-driod kernel, I don’t see why tho 
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•rood colourloss oil should not be made in Ceylon oqnal to that of Cochin, 
provided no other copra of inforior qnnlity in mixed with the good lot. 
crushed. The heterogeneous mixing of all kinds of copra in the mills is a 
great evil. If good, bad and indiS'orent are all crushed together it is im- 
possible to get any other than the amber-coloured oil now in vogue, which, 
when congealed, gives a palish yellow hue instead of alabaster white. The 
excess of stearino in Cochin oil, whon makes it preferable for candle-making 
purposes, is, I suspect, due to the excellence of the nut and not to the 
superiority of soil — an excellence attained by full maturity and a regular 
system of manuring the trees — for the soil of the west and nortb-vest coast 
of Ceylon compares favourably with any soil in the world as a feeding ground 
for the coconut palm. 

3. As regards the time when copra should be made I am convinced 
that the hottest and driest season of the year before the advent of the south- 
west monsoon (t.c. between January and J une) is the best, because it is the 
most reliable for heat and rainless days. Copra, to be white, should have 
no interruption in the process of dryage, save that of the night. It should 
run no risk — no heat but sun-heat being used. If it has to bo transferred 
from the drying ground to be finished off over the “Atuwa’’ fire in the 
event of clouds or rain intervening, then good-bye to the hope of making a 
pure white copra. The smoke of the coconut shell-fire soon leaves its tell- 
tale mark on the inner surface and a browned, if not partially blaekened, 
copra is the result. If the heat brought to bear on the kernels is not 
uniform and continuous, a brownish tint is observable on the borders and 
this tint is bound to tarnish the oil expressed therefrom. Should rain- 
drops find their way to the copra whilst drying, a ’spotted and motley ap- 
pearance ensues and these spots of many colours, in the development of 
mildew, can nover be removed, no matter how severely they may be sub- 
sequently dried. Undoubtedly tho colour of the oil is affected by these 
accidents. Rain and dow are the the enemies of copra and should De care- 
fully guarded against. 

In Ceylon copra is made all the year round and plays at hide and seek 
with all weathers aud consequently much damage accrnes; but given a good 
season of the year, a well matured nut, thorough cloanlinesB of manipula- 
tion in a powerful sun, and careful handling in the mill, and it would be 
hard lines indeed if we could not compete with Cochin. Good whito copra 
has been turned out from heating-rooms, bo well constructed as to be im- 
pervious to smoke and maintaining an equable temperature regulated by a 
thermometer. Tho heating room, if in good order, makes odo independent 
of the weather, and if it involve no risk, should be resorted to by all pro- 
prietors of estates who turn their nuts into copra. 


No. VIII . — ( Answer by an old Coconut Planter.) 

Nov. S, 1897. 

Few parts of the coconut districts of Ceylon enjoy sufficient sunshine at 
all seasons to dry copra without more or less damage. These unfavourable 
climatic conditions are not the only cause of injury to this product, as it is 
usual to sell the nuts on the spot, to middlemen, who make a trade of 
it, and probably, three-fourths of the crops of the Island pass through their 
hands. It is, of course, their business to make as much profit as possible on 
their tranasetions, and as a large proportion of the original weight is 
moisture, it is an object to get it to market, with the greater part of the 
moisture rot-ained. It ib therefore put into a rude kiln after a few hours in 
tho sun, not to dry, but to be smoked which prevents mould and rot from 
sotting in atonce. Thus most of the copra brought to market is^diseolcured 
with smoke, and contains at least 60 per cent of its original moisture. The 
large buyors therefore regulate the price according to the average quality, 
the only distinction being boat and cart copra. This seems rather a 
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curious mothod of arranging pricos, but tlioro is somo roason in it; boat 
copra comos chielly from the dry climato, to tho north of tho Mahoyaj where 
tho drying process is loss liable to bo intorruptoil by rain, and if only 
half dry, when put into tho boat, tho drying goes on during the voyage 
of ten days or a fortnight, and it is perfectly dry when it arrives in 
Colombo. On the other nand, the cart copra is collected from the country 
round Colombo, within a distance of say thirty milos, and consists of 
the smoked article of the traders, and tho still more carelessly prepared 
produce of the villagers. I do not know whether any change has takou 
placo since I was familiar with the working of tho oil mills, but then all 
copra that came in, was thrown in one hoap, and taken to the storos nB it 
camo to hand This produced a dark-coloured article which is Btill— I 
bolievo— the character of all Ceylon oil, and so it must continue so long 
as the bulk of the copra comes through the trader and the villager. 

Perfectly ripe nuts, cleanly and thoroughly dried, consist of GO per 
cont. oil, and of poonac 31 por cent. The ckekku cannot extract moro 
than GO to G3 per cent, of oil, but the grinding stones and hydraulic press 
can do moro with the same materia? ; but with the common quality of 
the copra delivered at the mills the yield must be much less. Perfectly 
cloan.ond dry copra yields an oil, that in a glass, beside anothor of spring 
water, the eye cannot distinguish a difference. Whether Cochin oil is 
intrinsically superior to tho produce of Ceylon iB a quostion for tho 
chemist to decide ; but there can be no doubt that clean colourloss oil, 
would command a higher price in the inarkots of Europo and Amoricu 
than the smoke-stained article now supplied. There is not however the 
least hope, that tho trader and the villager will spontaneously improvo 
their methods, and the mill owners probably make moro profit oil tho 
existing system than they would do by a superior articlo. 

Tho only hope of raising the quality of Ceylon nil lies with the Europeans 
who are going in for coconut cultivation, which they may do, by rondoring 
themselves independent of the nut dealer and the mill-owner. It has been 
dono before, nml can bo done again on the eamo or improved lines. A 
coconut estate planted iu 1840 aDout 200 acres, owned by n non-ieBident 
Europeau, manufactured all its copra on tho spot, for twonty years with 
very satisfactory rosults. This was done by chokkus ; but n property of 
600 acres could afford to havo its own mill, or several neighbouring pro- 
perties might join in if convenient ; at ail events in a coconut district, 
nuts to koop the mill going could ahvayB be purchased at curront rates. 
Evory coconut estato should havo au apparatus for artificial drying. 
Withont that, no ono can prevent copra, all tho year round, from gotting 
mouldy and spotted. A sirocco would do first rato ; but there are cheaper 
moans of attaining the end in viow ; anything will do that carries tho host 
withont tho smoke, say a sheet iion platform, with n fire of dry coconut 
husk, five feet lowor, giving out heat without flame, and raising tho 
temporaturo of tho chamber above to 160 deg. which, if kopt up for 48 
hours, will thoroughly dry the copra, and so clean and bright, that tho 
oil made from it will bo perfectly colourloss. 

Once on a time, the Engineer of one of the Colombo oil mills showed 
mo a phial of clean bright oil, whioh I duly admired, and asked by what 
procoss he had got it. He replied that was his secret. “ Do you propose 
to take out a patient”? “I'll consider it” he said. li Woll, I tnink 
you had best not go to that expense, for I could show you tons, as puro 
as that, nud any ono is free to inspect tho process ; it moroly amounts to 
this cloan copra makos clean oil’ ** 

Coylon may not bo ablo to competo with Cochin in quality:; but it is in 
hor power to mnko the best of tho material she has to deal with, nml 
theroby gain both credit and profit. 


V 


W. B L. 
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We append some half-a-dozen additional answors to our circular 
questions on this subject, so closing tho discussion for the present. We 
trust some practical good will come out of it. We may say that the 
whole of the correspondence and remarks will be embodied in our forth- 
coming Coconut Planter’s Manual. There can be little doubt, we think, 
that as regards both copra and oil from our drier districts^ — Jaffna. 
Batticaloa, Kalpitiya and Chilaw — only, as Mr. S. C. Munro hints, “ a 
bad name ” — a confounding of the superior with tho general character 
of “ Ceylon copra and oil — can account for the value being placed lower 
than for Cochin. If that be the case, it rests with proprietors them- 
selves, we think, to get matters put on a proper footing. Let them obtain 
standard samples of Cochin oil and copra from thoir Agents and then 
challenge comparison when they feel, in the drier districts, especially, 
that they have attained to the same standard. At the same time, 
experiments in the directions pointed out by “ J. D. V. 1 ' and other 
correspondents could not fail to yield interesting and perhaps, profit- 
able, results. “ W ” ’s idea of using a “ Clerihew ” for drying copra in 
the wot season is a very good one, and we hope to hear of success. 


No. IS. 

AN OFFER OF WHITE COPRA TO COLOMBO. 

Nov. 7, 1897. 

1. Yes. The reasons given in the issue of the Ceylon Observer of the 
30th ultimo: aro to tho point. Wo of Pallai turn oat much better copra 
than estates in tho South, but nearly all our copra used to bo shipped 
to Cochin ! At present there are no purchasers here for the Indian 
market. In consequence price of copra has fallen, and we have to sell to 
the oilmongers. 

2. I think it quite possible to make good clean copia rivalling that 
of Cochin, and indeed our copra is perfectly clean and white. I don’t 
think there is much room for improvement over the Cochin treat- 
ment either of Foil or kernel, though wo don’t use mats on which to 
spread the copra. 

3. Matting would bo excellent, but expensive. We heap the copra 
on the approach of rain and cover with Icudil made of palrayrah olas and 
jungle sticks. 

4. The only disadvantage is this : copra, if not sufficiently dry, is apt 
to get soiled and discoloured by heaping. Perhaps tarpaulin would be 
better to cover with, without heaping the copra. 

5. Best rosults can only be obtained in the districts where the rain- 
fall is lowest liko Pallai : 40 in. averago per annum. In tho Sonth where 
the copra is fired, it is sure to be discoloured, and the oil expressed 
from it to be anything but limpid. 

0. I am not quite 6ure if a Ceylon man could profit much by going 
to Cochin. I think it had better be left to individual effort. 

7. However I won't speak dogmatically on the subject. But I 
certainly should prefer the course suggested in (6) rather than get Cochin 
men over. 

8. I think it is quite clear from what I have already stated that 
Pallai copra is just as good as the Cochin copra. The oil here is 
perfectly clear. 

I was about to write to you when this paper came to hand in re 
quality of the nuts. 

There cannot be any material difference between these and the nuts of 
i ' e v' eni °r Southern Provinces, or oven those of the Cochin Coast — at 
least sofar as they contribute towardsthe clearness of the oil. The so called 
superiority ” of the copra is simply the whiteness of the copra which is 
entirely due to careful preparation and fine weather. We have from 8 to 
10 months of dry weather, which people in the South don’t have. Hence 
our copra is white and better in every respect. We spread out the nuts 



APPENDIX. 


clxiil 


whou split open on fine white hot sand, and the copra is hereby subjected 
to'lioat both on top and underneath. Thus the kornel comes out qnite 
crisp and dry and porfcotly white from the shell, ft is only when we are 
disturbed by rain unexpectedly that the copra suffers and is apt to get 
discoloured and mouldy. It also gets soiled by being thrown about dunng 
heaping and thou spreading out when the suu shines. The one problem 
that has been simmering in my lioad for the last 11 years since I sottlod 
liore, is, how best to covor the copra without heaping it on the approaoh 
of min. Tarpaulin might answer, but I havo never triod it : aud 1 am not 
sure if it is without disadvantages. My second question is what do ice 
gain hero in tho North by our copra being Tvhiter, seeing that we do not 
get a higher price for it than people in tho South. 

Supposing we take more than ordinary care with our copra and make it 
extra white and clean, what aro the chances of getting higher prices, aud 
what should bo done to securo that end ? There being no demand for copra 
in Cochin, local merchants do not buy copra now. Our price is regulated 
onlirely by tho pricos ruling in the Colombo market. It is as a rulo R4 lesB 
per candy at Jaffna thau the Colombo prico, with its inforior copra. If, 
indeed, tho Colombo Oil Manufacturers offer qs sufficient inducement, I, for 
my part, can guarantee to supply good, clean, white copra, quite equal to 
tho Cochin copra in all respects. 

Ono disadvantage of spreading out the broken nuts on mats instead of 
on hot sand is that it doos not get tho benefit of the hot sand, and I venture 
to think that spreading on muti is not a very great advantage any way. I 
don't think tho copra would be any cleaner by the precaution. 

1 dare say that in Kalpitiya and Puttalam tlioy should bo able to turn 
out just as good copra as bore. Good woll-matured nuts, (specially dropped 
nuts) sun-dried, without being oxposed to rain, will make excellent copra. 
1 don’t think you havo tho climatic conditions necessary for the preparation 
of copra of suporior quality, either in the Western or hi tho southern 
Proviuco. 

JOHN F. PHILIPS. 


No. X. 

In answer to vour circular on tho abovo subject, tho disparity botweon 
the prices for Ceylon aud Cochin oil attracted my attention long ago, and I 
discussed the subject in tho pages of a contemporary about a dozen years ago 
It was tlion said that the reason was in tho Cochin oil being richer in stoarino 
thau Ceylon oil. Coconuts in Cochin wero said to bo stored on covored 
metsae or platforms, undor which small firos wero lighted, till the nuts were 
quite dry and had absorbod all the water or milk in them. They wero then 
converted into copra. Of course this method of dealing with coconuts can 
bo practised only by small peasaut proprietors and is not possible* on largo 
estates which have deal with hundreds of thousands of nuts at each pick- 
ing, and whon two crops aro on tho groiuul at tho same time. 

I think tho proprietors of the largo oil mills in Colombo will bo able to 
inform you whethor Cochin oil is richer in stcarino than Ceylon, and how tho 
white oil tlioy turn out compares with Cochin as regards prices. 

The communication of tho retired Colombo merchant is very interest- 
ing and instructive. What he says about tbo application of ashos to tho 
coconut treo only supports Mr. Cochran’s recent analysis, that Potash is 
tho leading mineral constituent of tho coconut palm. Potash manuros 
ought to bo tho principal manure for coconut trocs, especially in sandy soils 
which are poor m potash, but not I think the only manure. It is gratifying 
to know that 1 am practising tho stylo of cultivation which he says is 
practised successfully in Cochin i.c., turning up the soil round tho "trocs 
and loaving it in littlo clods. Tho advantages of thus aerating tho soil aro 
too apparent to need explanation. I always dig in manure round tho trees, 
and do not apply it in circular tranches, ami 1 leave the clods if earth as they 
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are. Further to prevent them from being battered down by the rain and 
caked by the sun, I use a mulch of coconut leaves and weeds. The loosened 
soil is then kept free and open for a considerable period. This is especially 
important in heavy soils which cake as hard as cement in dry weather. A 
friend, who followed my advice on a heavy soil, was full of the increased 
freeness and porosity of the soil which resulted from this treatment. 

What your merchant friend says of the color of copra from germinated 
nuts is true. Desiccating mills will not use these as the stuff turned out is 
quite yellow. Copra likewise from these is quite discoloured and if dried 
over fibres turns out black. Of course it is not possible for large estates to 
dry nuts on mats, but barbacues are possible and should, I think, be made 
on every estate making copra. The disadvantages of beeping nuts to be 
cured till dry weather sets in, are that left out as they of necessity are in 
the open, the bottom layer of nuts go bad or germinate even when the nuts 
are well spread out. 

2. There is the delay in realising their value. I think that with a little 
attention means could be devised to dry coconuts white over fires. That this 
has not been done yet is, I think, a reproach to all coconut planters. I know 
of experiments that have been made, but I ave been unsuccessful owing to 
sufficient thought not having been bestowed on them. Fire or smoke should 
not be allowed to come into contact with the nuts, especially in the earlier 
stages when they are not quite dry as they then get readily discolored. 
1 think a simple plan would be to have sheet iron immediately under the 
platform of “ waratchies' 1 on which the nuts are placed. 

Unfortunately everything on a coconut estate is done on the “cheap 
Jack”systom. On coffee and tea estates expensive stores were and are 
built, and much money spent on up-to-date machinery. Not so on coconut 
estates. Everything is of the most primitive kind, and “cheap and nasty” 
is the rule. 

3 and 4. Quito possible to give the same attention in this district and 
elsewhere to copra curing and cultivation as in Cochin, but sinco I came 
here we have had very little continuously dry weather. If after coconuts 
are split they have not two days at least of the dry weather tho copra gets 
mildewed. But after this, firo drying does not discolor the stuff. 

5. Puttalam, Kalpitiya, Jaffna, Battiealoa, and last Chilaw. 

6 and 7. Hardly necessary. Copra curing is well-known here and we 
can drv white given tho weather and failing the proper appliances, i e., a 
w./11-litted hot room. 

S. Kalpitiya copra always ranks first in the Colombo market and Mara- 
wila gcond. 1 do not know whether Jaffna and Battiealoa copra fills a 
large place in the Colombo marketj but if it does there is no reason why 
it should not be classed with Kalpitiya. 

9. Answered fully in the beginning of this paper. 

I do not think it advisable for copra to be in direct contact with the 
flre-hoated iron sheets. If a “messa 1 of “waratchies” will not live over 
tho heated iron, won’t perforated iron do? B. 


, No. XI. 

1. \os, but could not fathom it, as some years ago, (I believo oven now) 
nil copra from Jaffna was shipped to Cochin and the oil extracted there. 

-■ My opinion is, that it is not so much the copra that is to blamo, 
out mode of extracting the oil. 

3. Yes. 

h Cfmrideriug it to be the driest district in the island more or less. 
f>. Jaffna and Battiealoa. 

0. Certniuly. A good idea. 

7. Certainly, I should also recommend getting some Cochin natives, 

ii ^ n ?^ think the tint observed in the oil has anything to do with 

< olaj in collecting and making into copra, and nuts should always be 
i lowed to lie in husks for at least a fortnight or three weeks. T. 



APPENDIX. 


cbc 


No. XII. 

Novombcr 11th, 1S97. 

1 . Yes and in my opinion 

2. The vast difference betweon tho price of Cochin oil and Ceylon is duo 
principally to the better quality of copra the Cochin country is turning out. 

X I do not seo why in dry districts tho palm should nut enjoy tho 
same attention as it does in Cochin, and so with tho kernels, if not all 
tho year through, at least most part of it. 

4. My district is one of tho wettest and in such localities unless ex- 
pensive factories are provided, with rooms heated by steam and freo of 
smoko, the quality of the copra must he inferior to that of the dry district. 
It is unquestionable, though, that with care and cleanliness our prosont 
means should bo sufficient to securo a quality of copra nearly ns good as 
that now produced by our dry districts, and these in their turn go much 
noaror to Cochin. The colour of copra does not depend solely on the moans 
of heat (sun or fire), but a groat deal on the handling whilo curing. In wot 
districts it is in fact a mattor of repeated handling aud shifting from the 
drying ground to tho drying tray, layor upon layer, and from this again 
to tho ground. It is during this handling that the fibre dust of the shells, 
aud other dirt sticking to the gummy kernel spoil tho appearence of the 
copra. This could only be avoided by having a commodious hot room with 
plenty of trays whore only one layer of kernels should be spread, but as 
loug as onr copra must be heaped up on a single drying tray eight to ton 
layers, ono over the othor, it will never turn out clean. 

5. This is uot the case in dry districts, where the split nut once spread 
out on a mat to dry, and simply coverod at nights, can bo loft there until 
ready. Those districts certainly should bo ablo to give bettor copra than 
what they give at prosont. 

0 and 7. Systematical, clean sun drying, or improved accommodation 
for artificial drying, aud well matured nuts are, in my opinion, all that is 
wanted ; lionco not much to learn iu Cochin, or by a superintend out from 
a Cochin man liore. 

8. No, but I know of ono estato iu a wet district (with 1128 inches up 
to 31st October) obtaining for its copra as good a price as Marnvilla. 

A NEW HAND. 


No. XIII. 

1. I have. 

12. The principal causo is a bad name as regards tho oil of this district, 
Batticaloa. 

3. It is always dono. 

4. None. 

G. Batticaloa, Jaffna and Knlpitiya. 

0. I would uot. 

7. No. 

8. Batticaloa, Jaffna. 

9. Iu Buonos Ayres foroigu wool growors can nuvor obtain Australian 
prices from the bad name duo only to tho filthy condition of nativo wool. 

S. C. MUNRO. 


No. XIV. 

1 and i’. Dr. Watt in his Dictionary of tho Economic Products of India 
says that to produco fibro of tho purest hue tho giccn or unripe coconuts. 
<•<!;» about ten mouths old, arc used in South India,* and it may ho that in 
this Tact wo have the explanation of the superiority of so-called “Cochin 
oil," nitli roforeuco to wnich, too. Dr. Watt says that “ ho is almost forced 
to the opinion that by ‘Cochin oil,' as with ‘Cochin coir,’ may he meant tho 
superior qualities of the oil derived from tho Madras Presidency.” Several 

’ Nuts mature with us when about 12 months old. 
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gentlemen connected with the coconut industry of South India have told me 
that nuts are not allowed there to thoroughly mature before they are 
plucked, as the fibre of the immature nut is so much superior to that of the 
mature, and the oil, though less in quantity, is superior iu quality. Another 
difference from Ceylon practice pointed out to me was, that the nuts are 
not allowed to wither as with us for two to four weeks (and sometimes even 
as many mouths waiting for better. markets) before they are husked, but are 
husked within a day or two of their being plucked for the sake of the fibre 
from the green husk and presumably the kernels are dried at the same time 
as well. Coylon experience iu the preparation of c Joking oil and hair oil 
also shows that a superior white oil is obtained from the immature or rather 
partly mature nut, Our cooks, too, prefer such nuts in the preparation of 
curries. A careful series of analyses of samples of best and monsoon Cochin 
and of Coylon oils extracted from nuts at various degrees of maturity and 
withering is very desirable. 

3 and 4. The Ceylon growers and dealers would be only too glad to 
pluck their nuts earlior and dry them sooner, if it be the fact that loss 
maturing on tho trees and withering iu the heap, would pay them better. 
But ns for more careful preparation of copra than in the practice now, I do 
not think that is likely. 

5. In the drier districts, that is where the air is least humid, Jaffna, 
Kalpitiya, Puttalam, portions of the Kurunegala district and Batticaloa. 

6. Yes. Will W. J. oblige? His long experience, open mind and clear 
judgment would be invaluable in such an investigation. 

7. We have a large number of Cochinese working our chekku and at 
our oil mills, and I suppose they are also to be found iu our large gardens, 

S. Answered in 5. 

7. I shall test on a few acres tho value of “pruning ” off tho stalks that 
have borne fruit. Does the sap continue to nourish those stalks ? If so, the 
advice to prune seems sound ; but would the bleeding of the sap not attract 
the red beetle ? J. D. Y.-d-S. 


No. XY. 

1 . Ceylon can produce as good oil as Cochin, The fault is that the men 
do not pick the nuts when mature. Natives as a rule send small quantities 
to the market, and the market people make copra from all sorts of nuts 
which aro discoloured by their method of drying and smoking them. I am 
of opinion that we should dry our copra in a Clerihew’s pntent, similar 
to that used for coffee, and the husk and shell could be used as fuel. 
Mr. Levy of Levy Bros. & Co. told me that they kept the coconuts on a 
shelf above a fire-place for two mouths and this caused tho oil to be 
clear and good. I have seen some oil extracted from desiccated coconuts 
which was as clear as water. I mean by and by to have a Clerihew’s 
patent and to dry my copra by hot air. 

2. Wo must dry our coconuts in the sun or by steam. 

3. Certainly. I for one will do it. 

4. No. Where there is a will there is a way. 

o. If we dry our coconuts by hot air and carefully pluck, I believe 
nil tho districts in the island will produce good results In Jaffna, 
Batticaloa and these places the copra is better simply because it receives 
more attention than in the other places. 

G. I do not believe there is anything to be learned. 

7. No. 

8. No. 

? am foMy convinced that if our coconuts are dried by sun the' 
oil will bo overy bit as good as that of Cochin. W. 
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MANUFACTURE OF WHITE COCONUT OIL- 


Colombo, Nov, 1], 1897. 

Dejlr Sib,— I n connection with the discnssion now going on in your 
paper it may interest you to hear that we hare been manufacturing white 
coconut oil regularly for the last ten years. — Yours faithfully, 

FREUDENBERG & Co. 

[VYo are interested to learn that this description of oil hns boon 
regularly manufactured at the Hultsdorp Mills during the past decade. 
The question then is, — how does its value compare with “Cochin Oil,” 
and whether it is sold in Europe under a mark wliich distinguishes it 
from Ceylon oil generally. — CoMriLKit.] 


COCHIN VS. CEYLON COCONUT OIL 


OIL MILLS AT BATTICALOA. 

Batticaj.oa, 15tli November, 1897. 

Sir, — I havo read the leader and correspondence in tho Obscrucr of the 
10th inst.— Cochin vs. Ceylon oil— with great interest. 

It might perhaps Interest you to know that largo quantities of our 
best sun-dried copra are bought up by middlemen and shipped by native 
vessels to Cochin, to be made into “Cochin” oil. This refers mostly to 
copra made by European planters, who take greator pains to produce good, 
clean copra, than the villager does. I know also that a considerable 
amount of copra is shipped from Jaffna to Cochin. The mill owners in 
Ceylon would turn out an oil, which would be quite aB good as Cochin oil, 
if they would desist from making good cleau copra with inferior stuff. On 
the estates I am in charge of every hit of discoloured copra is carefully 
picked out and sold separately. Mill-owners, however, don't Been! to caro 
to pay a higher price for superior copra, and therefore most estate proprie- 
tors don’t trouble much above the making of good, clean copra. Mr. Lo 
Mosurier, I am glad to say, is putting up sn oil mill here, and I also hear, 
here that a similar establishment is likely to be started by anntliov 
European. But I think thero will be no room for two mills, "as oven a 
small mill will consume at least 50 cut. of copra per day. 

Yours fnithfully, C. L. 


Jaffxa, 16th November, 1S97. 

Sib, — Y ou complained some time ago in your paper that the cause of 
tho great difference in value of tho Cochin coconut oil over tho Ceylon 
article is duo to the Buporior whiteness of tho Cochin copra, which in its 
turn, is owing, to tho fact that, at Cochin, tho copra is dried more carefully 
than in Ceylon. It may intorest some of your readers— merchants in 
particular, that, in tho Jaffna district, owing to’ the dryness of the climate, 
copra is dried by exposure to tho sun. nsroon ns the nuts are plucked, and 
it ib, I boliovo equal iu quality to the best Cocliiu articlo. Tho oil made of 
it ought, therefore, to obtain as good a price. — Yours truly, 

B. L. MARTYN. 
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SALT IN THE ASH OF COCONUT HUSK. 


Kandy, Dec. 27, 1897. 

Deap. Sib,— Some time ago I sent you the results of an analysis of 
the ash of tho husk of a coconut grown near the sea. The analysis shewed 
that the ashes contained a large proportion of chlorides, the total chlorine 
found being 24 '80 per cent, equivalent to 40'87 per cent, of common salt. 
The inference from the analysis was that common salt should be regarded 
as an essential ingredient of plant food of the coconut tree; but to make 
certain that a large amount of chloride was normally present in the ash 
of coconut husk, and that this was not simply an accidental circumstance 
due to the proximity of (the tree to the sea, it seemed to be necessary 
to prove_ by experiment that salt was also present in large proportion in 
the ash "of husks of nuts of good quality otowb far from the sea. A 
short time ago I had the opportunity of demonstrating this in the case 
of a well-grown coconut, much above the average size, received from 
Mr. Austin Fernando, of Veheralanda Watte, Kumnegala. I have not 
Mr. Fernando’s letter beside me, otherwise 1 should quote from it, but 
it was stated in the letter that the nut was grown on land that had never 
been manured, and that the nut had been allowed to mature on the tree. 

In the case of the sea-side nut, one-third part of the husk, cut 
longitudinally, was reduced to ashes. If the husk be regarded as built 
up of three carpels, then one-third part corresponds to a complete carpel 

In the case of the inland nut, with a view to minimise tho loss of 
chloride that is liable to take place during inconcration, as chlorides of 
the alkalies begin to volatiliee at a red heat, 1 took only one-sixth part of 
the husk, corresponding to half a carpel. Assuming the two halves of 
a carpel or modified leaf cut longitudinally to have the same chemical 
composition, a half carpel may be regarded as representation of the whole 
husk, while a shorter time is required to reduce tho smaller proportion 
of the husk to ashes, and the possible loss of chloride is therefore 
proportionally reduced. 

The chlorine was the only constituent of the ash that I considered 
it necessary to determine. This amounted to 26'49S per cent of the ash, 
which is equivalent to 43'G7 per cent of common salt. Tho following 
exhibits in tabular form, a comparison of the results obtained with the 
sea-side and with the inland coconut respectively. 

Seaside Inland 

Coconut. Coconut. 

Weight of coconut with hiuk ... ... 3'482 lb ... 4'407 lb 

Weight of nut ... ... ... 1 '693 lb ... l'9I4lb 

Weight of husk ... ... ... T7S3 lb ... 2 '494 lb 

Proportion of husk used for analysis ... one-third ... one-sixth 
Percentage of crude ash yielded by husk... 1'9?8 ... 1'977 

Percentage of chlorine in ash of husk ... 24'80 ... 26'498 

Percentage of common salt equivalent to 
chlorine in ash of husk ... ... 40'87 ... 43'665 

Weight of common Balt equivalent to 
chlorine in one husk ... ... 01 '417 lb ... 02'152 lb 

Ditto in 1,000 husks same as those analysed 14'17 lb ... 21'52 lb 

It will he observed that the larger coconut, although grown on an inland 
estate, yielded the larger proportion of chlorine; and even supposing tho 
incineration of the husk of the inland-grown nut to have been conducted 
with somewhat less loss of chlorides, the legitimate inference from these 
two analyses is that a sufficient supply of common salt must exist oil 
the soil or be supplied to the soil, for the successful cultivation of 
tho coconut tree. 


M. COCHRAN. 
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COCONUT PALM DISEASE- 


Report of the Mycologist to the Imperial Commissioner of Agriculture on 
the disease of the Coconut Palm in Trinidad. 

Barbados, 19th Ootober, 1B0G. 

During recent years considerable attention has been given in rarious 
parts of the Tropics, more especially in the West Indies, Ceylon and 
the Philippine 1 , to the diseases and pests of the coconut palm. The 
great damage to the coconnt plantations in Cuba through an epidemic 
bud-rot disease of the palms, which threatens to result in disaster to 
the whole industry thoro, the spread in late years of cooonut root and 
loaf diseases in Trinidad and the continued extension of bud-rot in 
Jamaica, together with the recent “bleeding disease” noted in Ceylon, 
prove the necessity for moro careful nnd systematic study of tho various 
diseases the palm is subject to and the urgonoy with which curative 
measures should be taken up on the first signs of the presence in 
plantations of any of these plant diseases. The curious ‘bleeding disease’ 
of tho coconut in Cuylon is under the oareful investigation of the 
Government Mycologist, whose early reports will bo duly published. 
In Trinidad tho Mycologist of the west Indian Department of Agri- 
culture, Mr. F. A. Ktockdale, has made a lengthly investigation of the 
coconut diseases in Trinidad. Wo give hero oertaiu extracts from his 
interesting report mado to tho Imporial Commission of Agriculture, W.I. 

THE INDUSTRY IN TRINIDAD. 

Tho coconut thrivos best on a thoroughly permeable soil, from which 
it can obtain a copious supply of water, and it is donbtlosB for thiB 
roason that tho rich pormeable, woll-drained alluvial soils whioh generally 
border on tho sea shoro aro held to be the host suited for successful 
cu tivation. It would, however, appear that soil conditions are of far 
greater importance to tho growth of the coconut than the oxposure to 
soa breozes, for tho amount of water present in tho roots of the cooonut 
palm show that a large supply of this fluid is necessary. 

It is estimated that 14,090 acres wore under coconut cultivation, in 
Trinidad in 1902, but the recent improvements in tho pricos for coconuts 
and their products has induced more planting to bo done. A much 
larger acreage is now devoted to their cultivation. Tho chief coconut 
districts in Trinidad aro tlio Cedros and Icacos districts which form the 
south-western portion of the island, the coast line betwoen Manzanilla 
and Galeota points on tho oast const where the plantations are continuous 
(roforrod to in this roport as tho Mayaro districts) aud parts of the coast 
lino betwoen La Brea and Cedros points on the west coast known as 
the La Brea and Oropuoho districts. There are bosidos a few isolated 

P lantations on the north known as the Toco district, and a few around 
ort-of-Spain at Cocorito and Laventillo. Visits were made to all the 
districts exoopt Toco where tho conditions wero reported as being similar 
to those in some parts of Mayaro. 

It wa3 obsorved that soil conditions in most cases wero fairly favourable, 
although much more could ha done in tho mattar of systematic drainage 
and caroful cultivation. Referouco, however, will be made to the different 
conditions, later. From the abovo, it will be soon that the coconut 
industry of Trinidad is ono of groat importance nnd therefore it is 
reasonable to oxpect that any disease or diseases of tho cocouut palms, 
that wore likely of becoming widely distributed, should cause considerable 
anxiety, especially when it was reportod that of 25.000 trees on 011 c 
plantation in tho Cedros district over 3,000 trees have boeu destroyed 
within tho last twelve months and many more were showing signs of disoaso. 
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During the inquiry, three distinct diseases of coconuts were found, 
two of which are apparently due to the attacks of fungi, and one, until 
further imformation can be obtained, must be said to be of bacterial 
origin. One fungus attacks the roots and appears also in the petioles, 
and for convenience of identification the disea e caused by it will be 
referred to as the “Root disease.” The other fungus attacks the leaves, 
and this disease will be described as the “leaf disease.” 'Jhe bacteria 
on the other hand give rise to rotting of the terminal bud and this 
will be spoken of as the “Bnd-rot.” Besides these diseases, insect 
attacks were noticed on three estates— a scale inseot attack on the 
leaves on an estate in Mayaro district, a beetle attack on an estate in 
La Brea district and locusts on an estate at Icaoos. My chief object 
at present is to submit a short and simple account of the diseases 
that have been investigated and to suggest remedial measures as 
far as possible. 

It has been found necessary to introduce certain scientific terms in 
the body of this report, but the wordina has been as simple as possible. 
In order that the destruction caused by fungi may bo the more clearly 
understood, it should be pointed out that fungi can roughly be classed 
into three groups— (1) Forms which live only on living plants and animals 
(parasites); (2) Forms which live only on dead vegetable for animal matter 
(saprophytes) and (3) Forms which live on either dead matter or on living 
plants or animals (facultative parasites). Some of the fungi mentioned 
as attacking coconuts belonging to this latter class and whereas the living 
plant must do looked upon as a machine, (and any fungus, that is capable 
of atta< king and killing its roots, must reduce the amount of water and 
food taken up by the plant from the soil, and any fungus, that kills leaf 
tissnei, must upset the normal functions of the leaves), it is apparent that 
by continued action parasitic fungi on a healthy plant interfere with the 
normal physiology ofthe plant and ultimately cause its death, while the 
prosonce of largo heaps of diseased material on a plantation mny tend to 
further carry on its life. Disease is an extremely complex phenomenon, 
involving many reactions and interactions between the plant and its 
environment and, therefore, every disturbance of functional equilibrium 
has to bo carefully considered before any definite c nclusions can be 
arrived at. In this report every consideraiion has been given to the re. nits 
of praclical experiments and to the sod and climate conditions of the 
different loca'ities in order that the pros and cons should be carefully 
weighed before any remedical measures are suggested. 

BOOT DISEASE. 

An attack of this disease is generally first shown by the leaves. They 
show a slightly wilted appearance, then turn yellow, fij>t at the tips ana 
then gradually all over the leaflets. These dry up, blacken, hang down 
from the “cabbage,” and often remain fora considerable time before they 
are shed, — a badly attacked palm often being entirely enclosed in numbers 
of leaves around its trunk. Frequently, however, it is noticed that the 
leaves do not hang down around the trunk, but the petioles break across 
leaving the sheathing pi rtion on the trunk, while the foliage portions of 
the leaves have fallen to the ground. Sometimes the petiole does not 
completely break and the foliage portion of the leaf hangs vertically down- 
wards, attached to the portion of the petiole that is left attached to 
the stem. 

The outer leaves are sometimes those that show signs of wilting and 
yellowing first but this is not always so, for frequently palms may be 
ncticea in which a “middle” ring oi leaves becomes wilted and yellow, 
j rings of green leaves remain above and below. After the yellowing 
oi the leaves trees bearing a good crop of nuts, as a rule, gradually shed 
m j is a a them irrespective of their size and state of development, 
ana the flowers subsequently produced do not sot. In fact it is possible 
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for 8 person to pick out with certainty trees that are diseased before any. 
vo)lowing of the leaves ie noticed, bv carefully loolaug at the condition of 
the leaves and at the latest flowers that are beingpiit forward. Any trees 
that are diseased can at nice be singled out. The local conditions of the 
soil must be considered before atree is definitely stated to be diseased as 
the whole appearance of the diseased trees suggest a lack of water, and, 
therefore, may be confu'ed with trees that are suffering from this cause 
alone in drought-affected areas. 


An increased supply of water, either natural or artificial, will improve 
tho conrt.tions of drought-affected trees, bnt the wilted appearance of 
diseased trees, although it may be slightly loss noticeable, is more perma- 
nent and the symptoms do not disappe ir. After a number of tho leaves 
have’ yollowod and cued, it is only a question of time before tho terminal 
bud falls over aud becomes a putrid ma j s, and the palm eventually dieB, as 
it has no power of branching or of producing a new growing point. [When 
a oocomit palm is affected by any disease or pest, the terminal bud, in tho 
advance stages, becomes involved in a rot. This must not bo conf n< ed with 
“ bud-rot” which appears to be a specific disease, as the roots, stem and 
leaves are sound, while the bud is in a diseased condition.] Trees which 
only present external signs of disease to the experienced observer show that 
apparently the roots aro probably the parts which become first affected. 
After a considerable number of these have been rendered useless in 
contributing to tho life of tho plant, changes take place which result in a 
sour-smelling red discoloration in the stem that probably commences at 
the level of the ground aud extends upwards. Tfto position of this 


BED UISCOLORATION 

would appeartovaiy in the atom directly with the roots that aro affected, and 
it has boen repeatedly noticed that when a 'middle' ring of leaves shows 
signs of yolioiving the discoloration is found towards tno centre; while if 
tho lo *vo3t leaves bocome wilted, the stem presents a ring of dn coloration 
towards the outside of the stem. The petioles also show that they aro 
infestod with tho mycelium of a fungus, for when the loaves become dry and 
hang down the fructifications pu6h through the epidermis and form pustules 
of varying size and shape. Eventually, when the vitality of the tree has 
been roduced, the terminal bud, as already noticed, becomes infested with 
a ‘rot’ which causes the whole ‘cabbage’ to fall over, rosnlting in the death 
of the tree. Specimens of leaves, roots, stem, petioles, otc., « ere taken from 
a considerable number of disoased trees for examination, and for cultural 
and infection experiments. Although it has boon impossible to establish 
with certainty tho whole of the life histoty of the fungus in the ehoit time 
that hns beon given to the study of this dmease, yet some interesting pointB 
have been established. 

LIFE niSTORY OF THE FUNGUS. 

In working out the life history of the fungus it lias frequently bean 
noticed that the colourless spores become browni. h in colour and afterwards 
become septnte, Considering that no difference can be noted in the my- 
colia produced by the two fungi, that the wartlike pustules boar both kinds 
of spores, and that the colourless cells havo been observed to be dividing 
by a single septum, I am of opinion th it thero is sufficient ovidence to 
conclude that the septate, brown spores are the final results, (the colourless, 
unicellular cells being tho foreruunors) Q"d that, thorofore. the fungus must 
be con idered ns a species of Boli-ijodiplodia. The damage caused by tho 
ungus in the roots by the disorganisation of tho cortex colls ha 3 been 
obsorrou and therefore tno effect this has on tho coconut plant may cl -arly 
bo understood. Tho roots ot a healthy plant conduot tho water and food 
iu solution from the soil to the leavos, and, therefore, when the fungus has 
uestroyed a largo number of roots a reduction in the wator-absorbing power 
of tho root system takes place. Thoro aro, howevor, few oconomic plants 
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.that so quickly repair damage to roots as the Palmre, and, therefore, the 
’ seat of the injury must extend through a largo numbor of rootB before it 
is of any consequence. 

When a large number of roots are diseased, the water, etc., is 
absorbed in gradually decreasing quantities and, consequently, less food 
substances are elaborated. Young trees do not appear to suffer to any 
considerable extent for numerous instances have been noticed of young 
plantshaving quite a healthy appearance while a number of the roots were 
in a diseased condition. When however the fruiting period comes on, a 
large drain is made upon the tree. It is taxed very highly and, if the 
roots nre diseased, wilting or yellowing of the leaves is noticed. It was 
observed that trees that were just coming into bearing were the most 
liable to succumb, although many old trees were in a diseased condition. 
When the root system, reduced in extent by the action of the fungus, is 
incapable of supplying the needs of the plant, the leaves commence to roll 
np, so as to reduce evaporation. Subsequently the leaves do not obtain 
sufficient water to keop their tissues alive and then they gradually begin 
to turn yellow and to dry up. The leaves are therefore unable to carry 
on their functions and the whole mechanism is thrown out of action. The 
general appearance of the plant is that of one suffering from “drought.” 
The reason for attributing the damage of fungus in the roots are as 
follows: — 

(1.) The external symptoms of the disease suggest lack of water. 

(2.) The roots examined were in a diseased condition through the 
presence of a fungus. 

(3.) Some instances were noticed in which the roots of dead or dying 
trees were diseased, while no fungal mycelium could be detected in tho 
petioles. 

(4.) As a rule several leaves begin to become wilted and yellow at the 
same time, whereas if the fungus in the petioles were the primary cause of 
the trouble, it would bo expected that first one leaf and then another, and 
not a considerable number at once, would become attacked and die. 

(5.) The red ring of discoloration in the stem which generally begins 
at the base of the tree first and then spreads upwards is closely associated 
with the_ death of the roots and the wilting of the leaves, but it is often 
noticed in the stem before the leaves turn yellow and before any. fungus 
can lie noted in the petioles. It would appear therefore that the discol- 
oration in the stem should be attributed to the stoppage of water supply 
from below rather than disorganisation produced by cutting off of manu- 
factured food supplies by the leaves. 

THE GEXERAL OriNIOX OE THE J’LAX'TERS 

of coconuts was that this disease is due to the weakness of the plants pro- 
duced by the setting of immature nuts. In some districts histories of 
weather-beaten cargoes of groeu nuts driven on the shores and the nuts 
used for planting purposes, were held out as the cause of the trouble. 
This disease however is not limited to a few scattered trees, and evidence 
distinctly points to its being infectious. A tree that has become attacked 
by the disease is sooner or later surrounded by a large number of others 
showing signs of the disease. In one portion of the Cedros district, the 
disease has been noticed making its way gradually into other fields of 
coconuts further south. It is, therefore, impossible to believe that the 
large areas of coconuts in Cocorite, Laventiue, Gunpo, Cedros, and the 
interlands of Mayaro were planted wiih immature nuts. Moreover, the 
fungus found in the roots and in the petioles of diseased trees is capable 
of attacking vigorous trees ; but anything that tended to reduce their 
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vitality would considerably help along tho fungus. Circumstances which 
retard growth, both of the root and shoot system, give the root rtmgUB 
a much better chance. This was conspicuously brought to my notice on 
a portion of an estate in the Cedros district. A lowdymg hollow shoved 
that a large quantity of water was present in tho soil, buch a condition 
was unfavourable to good development of the trees : they wore stunted in 
growth and showed that root development was not very large. The clayey 
impervious nature of the soil suggested that elaborate Bystem of drainage 
was ncedod iu order to procure the aeration necessary' for vig< rous plant 
growth. In this hollow, most of the trees had died out very rapidly and 
the disouso had soon spread from this p< rtion of the e tate to other parts 
where the soil conditions were much more favourable. Tree? on sandy Boils 
on higher ridges \ver« often noticed to bo attacked, but it is generally 
in low-lying undrained hollows that the disease is the worst. 


These examples should suffice to show how natural peculiarities of 
an estate and other physical features affect the diteaso, but these alone 
cannot be sufficient to cause the death of the trees, as is often urged. 
The characters of the soil affect the growth of the plant and they may also 
affect the fungus, and, therefore, it is necessary to keep the condition of 
tho coil as good as possible, in order that it may be favourable to the 
growth of tho plant. It is also commonly stated that 


LACK OF CULTIVATUJX AM) MAKVR1XG 

is the cause of tho trouble, and it should not he forgotten that every 
effort to improve the condition of the soil and render it better adapted to 
tho healthy and rigorous growth ot the rout system may bo a blow at tho 
fungus, lor some of the new roots would certainly go to roplnce those 
destroyed by tho parasite. The presence of a parasitic luugus in the 
roots mid in the potioles must, theroiore, be held to be tho cause of iho 
disease and improvements in cultivation, drainage, munuring, etc., should 
be practised as they possibly may effect tho disease indirect y by rendering 
tho coconut plants more capable of withstanding it3 attacks 

In all districts the distribution of the disease seems to have been 
influenced greatly by unfavourable soil conditions produced by neglected 
cultivation. The interlands 0 of Mayaro show a fair amount of this 
disease, more especially in tho low lying, poorly drained clayoy soils. 
In nil cases the disease was found to be the moro prevalent on soils of 
a clayey nature, especially on those that were badly drained. It occurs 
also on sandy soils but seems to take a longer time to destroy the tree, 
and I aui of opinion that it has spread on to sandy areas from the clayev 
hollows usually present in tho coconut districts. 


RAPID DEATH OF THE TItEE. 

In tho Guapo and Cedros districts, where the disease is the worst, 
uenth of tho trees appears to bo very rapid. Threo or four months is 
generally the time that intervenes between tho firot external symptoms to 
the doatli of the tree and usually vvith.n another throe months a ring 
of diseased trees is noticed around the dead stump. In Mayaro the 
disease is much loss prevalent and the death of diseased trees does not 
tako place so rapidly, for in places where two treo-i a^e growing frum tho 
same hole, the death of tho second usually takes place from 9 to 12 
months nftor the death of tho HrA. Tho dirtribut.on of this disease 
appears t > bo fa rly goucral throughout the coconut di.t icts, and 
considerable loss has been experienced in tho southern end of the island 


This term Ins been ap lied to the lands under coconut cultivation some 
distance Intmd from the sea, those that are n it directly on the soa-shoro. 
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Numerous instances have been s?rn where diseased frees jirt coming 
into bearing have succumbed, and signs of old stumps surrounding them 
have been noticed. These examples would bear out the opinion of Air. 
Hart that the disease has been present m the colony for a considerable time. 

THE SPREAD OF THE DISEiSE. 

Samples of soil from around the roots of diseased trees have been 
investigated microscopically, and sterile mycelium, which appeared tc 
agree with that found inside diseased roots, was present in them. This 
would suggost that the mycelium is capable of spreading through the soil. 
This mycelium may be capable of attacking and kil iDg the youngest 
rootlets and then entering into the larger cnes. The entry of the mycelium 
into the roots is still an unsolved problem, but evidence tends to show that 
the larger roots first show signs of infection where the smaller rootlets 
join them. In no case has the mycelium been noticed on the exterior of 
the roots and it would seem that it has to depend upon the rot of the smaller 
roots for its distribution. The roots of several young supplies, that were 
planted upon or near to the place where diseased trees have been removed, 
showed on examination, tho presence of a mycelium within them but not 
in sufficient quantities to cause their death. This indicates that infection 
can take place through mycelium. 

It would appear to be probable that the disease may spread : — 

(1.) By mycelium through the soil from root to root. 

(2.) By spores blown from tree to tree. 

I'i.) By germinating tubes of spores from petioles attacking either 
the roots of the same tree or the roots of another. 

(4.) By germinating “ chiamydospores ” from decaying petioles. 

The best conditions for the germination of tho BpoteB depend upon tho 
presence of suitable quantities of air and moisture, and spread of the 
disease would be expected to be the most rapid when the conditions are the 
more favourable. The distribution of fungus spores by wind and rain will 
bo dealt witti more fully under the leaf aiBtase and, therefore, will not bo 
discussed here. 

IMPORTANCE OF CULTIVATION, 

The. spread of mycelium in the soil depends a good deal upon the 
cultivation. Any condition of the soil that is unfavourable to tho coconut 
may favour the root disease by hindering free root development. Excessive 
moisture and excessive drought may be favouring conditions for the disease. 
The latter cannot bo remedied except by irrigation and does not appear to be 
a factor of any importance in this disoase. The former-excessive moisture is 
noticeable in many of the low-lying portions of the estates. In these hollows, 
the soil is ofton of a clayey nature — impervious to water — and, therefore, 
many of the air spaces between the soil particles are replaced by 
water. Tho normal working and growth of the roots is interfered 
with and the destruction of such roots by fungul mycelium may speedily 
follow. The effects of excessive moisture can be lessened by careful 
attention to drainage and to the mechanical condition of the soil. 
The present system of cultivation of coconuts in Trinidad could be 
improved, and the attention of all growers of coconuts should be drawn 
t° the progressive Gorman colonists and to the Americans in the 
Philippines, where modern orchard methods are being successfully 
practised in tho treatment of coconut estates, as improved cultivation 
would tend to retard tho spread of disease. Although the complete 
hfo history of the fungiis and its method of spread is not yet known 
with certainty it would appear that owing to its habit in penetrating 
and spreading in the living tissues of tho root of the host plant, cure 
is practically outside the question when a large majority of the roots 
are permeated with mycelium, and therefore it is probable that only 
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the moat drastic measures are likely to provido permanent relief. It 
cannot be expected that the disea.' e can be entirely eradicated, but, 
by a method of what is known as ‘ stamping out,’ tho" amount of disease 
may materially be i educed and the fungus kept in check. 

METHODS OP FIGHTING THE DISEASE. 

There are six principal ways in which we may hopo to attack this 
disease. They are : — 

(1.) Destruction of all diseased material. 

(2.) Isolation of disea ed areas. 

(3.) Resting of infected land before ‘planting supplies.’ 

(4.) Spraying an application of chemicals. 

f5.) Improved cidtivation and drainage. 

(6.) Searching for and p opagating disease-resistant varieties. 

Destruction of all Diseased Material. — It has boon observed that 
diseased petioles that have fallen to the ground often bear largo numbers 
of spore3. This would indicate that the fungus in tho petioles is capable 
of living upon dead matter, i.c., is saprophytic during some stages of its 
life-history. Young supplies, planter! on tho place whence dead trees 
have been removed have also been noticed to bo affected and old stumps 
that have been left standing have becomo permeated with fungal mycelium. 
These instances show that there is sufficient food in tho form of decaying 
vegetable matter in old trees, etc., to continuo tho life of tho fungus 
and, therefore, all doad or diseased material in an infocterl area should 
bo entirely destroyed and not left to accumulate. 

(a.) All doad and dying trees should bo cut down, and burnt whenever 
that is possible. When the tree3 contain a largo amount of sap and 
still beir a fair number of green leaves it is almost impossible to burn, 
unless a numbor are cillecte I and burnt in a pit after tho manner of 
‘charcoal fires.’ Otherwise these trees should be cut up and buried 
deeply with lime. Tho adoption of tho burning method would probably 
prove to be tho most effective, but experience will Bbow whether it bo 
the most practical. 

(b.) All diseased loaves and nitioles that have fallen to tho ground 
should be collocted and immediately burned on the spot. 

(c.) On no account should rubbish, such ns husks, etc., ho allowed 
to accumulate in an infected area, for this may provo beneficial to the 
growth of tho fungus, which may continuo to live on it, nnd thus it 
would form a base from which tho disease can spread to living trees. 

(d.) Tho basal portion of tiie diseased trees nnd ns ninny diseased 
roots as possiblo 6houkl bo destroyed. It may bo expensive to ‘grub up 1 
thoso Btumps, but when it is boimu in mind that tho fungus can live in 
tiie old roots nnd is liablo to attack young supplies, ns well as probably to 
spread through tho soil to lionlthy trees, such n destruction is necessary. 
An old East Indian coconut authority* holds that a largo number of the 
roots of a coconut Irco may bo destroyed by cutting the treo near to the 
ground, leaving tho stump for soino time to dry, nnd then building n 
heap of tiash and forming a firo (preferable closod by putting a thin layer 
of soil on tho top) ovor tho remains of tho stump. Iti this way ho states 
most of tho roots will ho destroyed, for onco tho fire has obtained a 
good hold it will travel for some distance down tho roots. 

There iB also another 

DANGER or LEAVING OLD TREES AND REDDISH 
about tho plantation for they offer sufficient food for beetle?, etc., wlii-h 
may increase rapidly and become a Bourse of danger. An instance of this 

* All about tho “C c nut Palm." Ferguson, Oyl n, p. Ixxxiii. Wo hive jn 
experimental ovidenco „t the value of tUN suggestion in practice, but it might be 
given a trial in tho dry season when the weather conditions are favourable. 
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was noticed on a somewhat neglected estate in La Brea, where numbers 
of trees were infested with insect pests, that were doin^ considerable 
damage. It is necessary that all cultivators of coconuts should combine 
and lmve all diseased material destroyed for it is useless for any planter 
to keep his estate clear of all disease while his neighbour neglects trees, 
which become a permanent source of infection. Only the most energetic 
action is likely to prove beneficial, for it has been observed that there is 
a marked tendency for the disoa e to spread from centres of infection. 
I am of opinion that it should be made compulsory for every cultivator 
of coconuts, no matter to however small an extent, to destroy by fire or 
otherwise all dead and dying trees on his grounds. The loss on some of 
the Crdros e.tates fully shows the destructive nature of the disease, 
and therefore drastic measure must be taken or otherwise the industry 
must suffer considerably. 

Isolation" of Diseasf.d Areas. — The disease generally appears, at first, 
in small patches, while the surrounding trees are apparently unaffected. 
As the mycelium of the fungus may spread through the soil, these diseased 
areas may bo isolated by cutting trenches from 1 foot to 18 inches deep 
around them. It must be remembered that the mycelium may have 
spread further than is noticeable on the trees and, therefore, the trench 
should be made to include several trees that are apparently healthy, 
and care should be taken to throw the excavated soil into the diseased 
portion and not outside it. Such a method of isolation, especially where 
the diseased areas are small, cannot be too highly commended in the 
dealing with root-diseases, but the amount of success depends entirely on 
the thoroughness with which the work is carried out. In any case it may 
prove to be a very good method of confining the disease to a limited area. 

.Resting of Infected Land before Planting Supplies. — Young 
supplies that have been planted in infected land have shown that they 
have been attacked by the fungus and therefore it would appear necessary 
to rest such land for a series of years alter removal of diseased material 
before commencing to replant. In this way it is hoped that the fungus 
mycelium may bo starved out, and at the same time it affords an 
opportunity for careful cultivation of the land. Such land should be 
turned up,' either with the plough or with the fork, so that the fungus 
mycelium may be turned up and exposed to tho distructive action of 
the sun, and when supplies are put in they should not be planted in 
the old rows, but rather b tween them, so that the new plants alternate in 
chess-board fashion with the spots whence diseased trees have been taken. 
The careful cultivation of the land before replanting should improve the 
condition of the soil and possibly green dressings of some leguminous 
plant might bo profitably grown and ploughed in. Some of tho soils are 
already' rich in organic matter and here some remunerative rotation crops 
might be grown on badly infected lands for a year or two before planting 
the young supplies. 

Spraying and Application of Chemicals.— When diseased trees are 
cut down and destroyed there may be fungal mycelium left in the soil. As 
pointed out previously, a good deal of this can be destroyed by exposure 
to the notion of the sun but it can also be destroyed, to a large extent, by 
the use of limo. The lime should be, if possible, unslaked, as in this state 
its fungicidal powers are far greater than when it is slaked. It should bo 
applied before forking or ploughing and the amount to be used must depend 
upon local conditions, and upon the extent of the disease. A method of 
preventing death of forest trees, etc., from root disoases in France is to 
lay bare tho base of the trunk and as many roots as possible and to apply 
quantities of sulphur or Ferrous sulphate. An experiment was tried with 
the application of a 3 per cent, solution of a Carbolic Acid to the roots 
of several diseased trees at Cedros, but, so far, information respecting this 
treatment haB not yet come to hand. The spraying of diseased trees with 
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Bordeaux mixture may also prove beneficial in destroying spores of tho 
fungus and applications to surrounding trees might prevent them from 
becoming infected by spores blown by the wind. 

Improved Cultivation and Drainage.— It has been noticed that tho 
disease is the more destructive in undrainod land. Stagnant water should 
not bo allowed to remain in the soil, ns this tends to hindor healthy root 
development and also favours the spread of tho fungus. It would appear 
that water may be present at tho roots of the coconut to almost any extent, 
but the necessary condition is that it should not be stationary. Proper 
drainage not only relieves the soil of excess of water, but also allows greater 
root development to take place, and thus secures the plant against effects of 
drought. The cultivation of land under coconuts is, as a rule neglected and 
instances have been noticed where old plantations have been giving smallor 
yields of nuts, that have been gradually diminishing in size, year aftor 
year. Better cultivation and drainage would offer more favourable opportu- 
nities for the coconut, and would probably bo of considerable value in 
dealing with the root disease, especially in wot areas with soil of a cluyoy 
naturo. It would afford a better cliauce for the plant to make use of plant 
food, either from the soil or from manures (the evidonee of a planter in tho 
Cedros district, which shows rotnms 120,000 nuts per year from an urea 
that gave 40,000 nuts per year five years previously through judicious 
applications of manures, emphasizes tho fact that tho coconut readily 
responds, in somo soils at least, to liberal applications of manures). It nls'o 
would be expected that the condition of tne trees would bo considerably 
improved. By encouraging healthy growth and increasing tho vigour of 
the trees, they will be able better to withstand the attack of tho fimgus. 

Searching for and Propagating Disease-resistant Varieties.— A 
good deal of work has been done in combating plant diseases by selection 
of disease-resistant variotios. and thoroforo it may be a nmttor of the 
greatest importance to mako further observations in this direction, ns tho 
selection of n resistant race of coconuts may prove of tho utmost importance 
in combating those diseases. During my visits through tho different parts 
of tho island, I made careful observations and inquiries in thin direction, 
but I am unable to say with confidence whether any variation of coconuts 
are disoase-rcsistaut. Sevoral planters stato that a variety known ns the 
Green-Spanish ■’ is very hardy and is ablo to withstand attacks much 
longer than other varieties. From personal observation in tho badly 
diseased districts it would appear ns if all varieties are attacked, hut, if 
overy coconut planter would note tho comparative resistance of tho various 
variotios, considerable advance in this direction might soon he made. 

In conclusion it should ho stated that in cases whore tho fungus has 
completely devastated largo areas, tho treo should not bo allowed to 
stand and rot, for it would only bo a nursery for tho development and 
spread of tho disease, and soring that such varying conditions of soil 
and climate, etc., exist in the coconut districts it is not supposed that 
all tho remedial measures suggested will bo applicable to every plantation. 
Thoroforo it must ho loft to the planters themselves to choose those which 
they, from local experience, think to bo the most applicable to their 
own particular conditions. Tho destruction of all diseased material on 
systematic lines howovor, should bo practised by nil. for it ip expected 
that by such co-operation tho injury would soon lie mitigated to a large 
extont and tho disease kept well in hand. 

LEAF DISEASE. 

Many trees arc noticed which have loaves that appear to ho drooping 
and with tho tips of tho distal leaflets of a grevish colour. An external 
examination of the leaflets shows that whereas tho tip is quite dry and 
dead and that many parts of tho edge of tho leaflet are in a riinilnr 
condition, thcro are small yellowish spots, more or less regular in shape, 
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which may he observed to increase in area, (spreading centrifugally from 
a point in a more or less circular manner), scattered about the leaflet. 
These areas may be observed to increase gradually in size and not infre- 
quently to run into one another, forming irregular blotches, which often 
eventually cover the greater portion of the surface of the leaflet. During 
the growth of the spots, they gradually change from a yellowish colour to 
a greyish white, and each is bordered by a margin which is of a dark colour, 
generally an intense greenish-brown. At first, therefore, it is easy to 
reconuse the various “diseased spots” for in each the oldest part is always 
in t£e centre and as we proceed outwards from this, each successive ring 
has been more lately attacked than the last. This can be seen by the 
fact that the centres of the spots always become grey first while rings of 
yellow of varying degrees of intensity can be noticed outwards from this 
grey centre. By careful observation it will be noticed that the discolora- 
tion more often appears on the under side of the leaflet first, but the pale 
yellow, and later the greyish discoloured areas, are equally evident on 
both surfaces. This is due to 


THE BISAPPEAKAKCE OF THE CHLOROPHYLL OR LEAF GREEK, 

and the subsequent death of the cells comprising the tissue of the leaflet, 
as the diseased areas are generally sunken through being thinner than the 
healthy portions. 

It would appear that the tips of the distal leaflets show the effects of 
the disease first, although an examination of an affected loaflet shows that 
diseased areai are scattered all over its surface, From these distal leaflets, 
the disease appears to spread gradually to those nearer the stem, and 
often when all the leaflets on the terminal 2-3 feet of the leaf have been 
attacked and appear in a dry, withered condition, this portion of the leaf 
breaks down, if the leaf happens to be floating in the air in a position 
between vertically upright and the horizontal. This end of the leaflet 
rarely falls to the ground, but remains hanging to the heathier portion, 
and is very characteristic of the disease. If, however, the leaf is older 
beforo it is attacked i.e., hanging between the horizontal and the trunk of 
the tree, the tip does not often break. This shows that the breaking of 
the tips of the leaves is due to the weight of the diseased portion itself 
and is, therefore, due to natural causes. Many trees were examined that 
showed leaves with their tips broken off and hanging down in this manner 
and all showed that they had disease spots distributed throughout 
their leaflets. 


The yellowish spots that are characteristic of tlio disease in such 
cases aro found in the greatest abundance on the distal leaflets but even- 
tually all the leaflets become attacked. After a time, when a large number 
of disease spots have made their appearance, the whole leaf assumes a 
yellowish appearance and gradually becomes greyish and withered. This 
may remain hanging to the trunk for a considerable time but finally it drops. 
In the early Btages of the disease, only a single leaf may be attacked, but 
usually several are noticed on every diseased tree. As a result of the 
disoased condition of the leaves, the number of nuts borne on the later 
developed flower-stalks diminishes and finally no flowers set. When a large 
number of leaves have been badly attacked the terminal bud is left standing 
alone, ana it is only question of time before this falls over, and the death 
of the palm results. Ulose examination on the upper surface of the leaf of 
one of the disease spots when it has assumed the grey colour, shows minute 
warts, not largep than the head of a small pin. 'they are blackish-grey in 
colour, and are irregularly distributed, often being very numerous. They 
are more or less oval in shape and suggest that the upper cuticle ot the leaf 
has been raised. This can be shewn to be so, for if a diseased leaf that has 
fallen on the ground where sufficient moisture is present, be examined, it 
will be observed that these small pustules rupture, usually by a traingular 



APPENDIX. 


clxxix 


slit, through which a greyish powder protrudes. Specimens of leaves, roots, 
stem, etc., were taken from diseased trees for microscopic examination, 
and whereas the roots and stem appeared to bo quite normal, tho leaves 
were in a diseased condition. By cutting a traverse section through a 
diseased spot while still yellow, there could bo noticed, by careful Etaining, 
a delicate ; septate branched mycelium occupying tho intercellular spneos 
and running between the cells. These eventually becomo pushed apart 
from one another by the invasion of this mycelium, from which minuto 
hrancli-like structures are sent off into the colls themsolves. They may 
possibly act as liamtoria or sucking organs. Finally these branches appear 
to grow and eventually the cells and vessels of tho leaf become invaded with 
mycelium, which probably causes the death of the invaded patches. Tho 
margin of the diseased spot is characterised by a ring of dark colour, and, 
examination shows that here the mycelium of tbc fungus is only inter- 
cellular and that the filaments end in this dark margin. ThiB shows that 
tho leaf is responding to the natural irritation caused by tho invasion of 
the fungus and is probably secreting Bomo substance with which to pro- 
tect itself. Such an observation as thiB would suggest that tho fungus 
mycelium is parasitic in nature and was capable of producing the death of 
tho leaves. When tho diseased spot becomes groy and dry, tho minuto 
wart3 on their upper surfaces begin to make their appearance. Those small 
pustules bear tho spores of the fungus. 

a rAitAsiTio leaf fuxgus — Pestalozzia. 

KT^The infection experiments loavo no doubt that this leaf fungus is 
parasitic and show that infection can take placo by tho gormination of tho 
spores the germinal tubos of which can pass through tho Btomnta of tho 
leaf and through wounds of any kind on tho leaf surfaco. No result, how- 
ever, was obtained when the spores wore placed on tho upper surfneo of an 
uninjured loaf, which therefore shows that thoso germinal tubes aro 
incapable of penetrating through tho epidermis of tho leaf. Recently a 
report on a disoaso of coco-nuts caused by Pcxtaiozzia Palmantm, Cke.’by 
Dr. Charles Bernard has come to iiand from Java. Differences occur in 
the description of tho diseaso from Cuba (West Indian Bulletin Vol. vi. p. 
313) and that from Java. In Cuba, the fruiting bodies of tho fungus 
are described as being emitted from tho under surfaces of tho leaves, 
whereas in Java tho fructifications occur on tho upper surfneo only. Tho 
distribution of the diseaso in Java appears to bo limited to young plants 
and Booms to do tho most datuago when tho young plants aro beginning 
to tako root in the ground, after they havo exhausted most of the 
stored material from the endosporm of tho seed. Despite certain 
differences in tho appoaranco and sizo of tho spores of the fungus found in 
Trinidad and that described from Java, tho germination of tho spores 
appears to be similar, and many symptoms of tho disoaso in Trinidad aro 
identical with those doscribod in Java. I nm of tho opinion that tho 
Trinidad and Java fungi are merely geographical varieties of Pcftatozzin 
Palmarum Cke., and not distinct species. 

Owing to tho short timo that wns given tho investigation of this 
disease, ovidonco could not bo obtained on tho timo it takes from first 
infection by gormination of a spore to tho production of a yellow spot 
on tho leaf nor on tho timo it takes for spores to be produced; but tho 
following information on this point has been obtained during the work of 
Bernard on a similar disease in Java: — 

1 Two very vigorous coco-nuts situated near a diseased plantation were 
isolated and in the crown of ono was placed a bunch of badly diroasul 
leaves. After two months, (this is tho periods of timo that is g, nerally 
considered to bo the ‘period of incubation’ of the disease i.r. the time 
which intervenes between the moment that infection takes place and that 
when tlie first exterior manifestations of the disease appear) this tree 
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showed the characteristic spots upon its leaves, spots which grew and 
caused three months later (i.e. five months after infection) the death of 
the tree. The adjoining tree, which has not infected, remained healthy 
and vigorous/ 

There can, therefore, he no doubt as to the cause of the disease or to the 
case with which it can spread, for this parasite as seen by the above experi- 
ment, is the primary cause of the disease and is not a secondary appearance 
on plants in bad condition. It would appear, however, that the leaf 
after succumbing to the numerous drains upon its resources, falls to the 
ground before the mycelium has attained the possible limits of develop- 
ment ; for if a leaf that has fallen in a dry place be placed into a moist 
chamber, multitudes of pustules bearing conidia will be produced within 
48 hours, while, if a leaf that has fallen in a damp place, where it is 
shaded from the effects of the sun, be examined, large numbers of Bpores 
can be seen to bo given off, thus showing that the mycelium is capable 
of further growth otter the leaflet has fallen to the ground. 

CAUSE OF THE LEAF DISEASE. 

Evidence on the cause of the disease was gathered from planters of 
coco-nuts, but as in the root-diseases the general opinion was that it 
was due to the weakness of the plants, produced by setting immature 
nuts, or to impoverished soil conditions. It is impossible to believe 
that a large portion of an estate in the Mayaro district or isolated patches 
in the Icaeos district would be planted by immature nuts alone, for 
the disease does not appear upon a single tree here and there. As to 
impoverished soil conditions, it is generally held that favourable 
conditions of soil are necessary for the growth of strong, vigorous, 
healthy plants, and therefore every effort should be made on the part 
of the planter to understand the different Eoil conditions of his estate 
and to assist nature whenever possible. This is the most perplexing 
question with which the planter has to contend, requiring judgment 
that can be gained only by many years of practical experience. Prom 
experiments previously mentioned ' there can be no doubt ns to the 
fungoid nature of the disease and measures for combating its ravages 
will be considered later. The spread of the disease certainly appears 
to he influenced by the age and condition of the plants and therefore 
mproved cultural methods are of paramount importance. 

The primary damage done by this fungus has been seen to be the 
destruction of the cells of the internal tissues of the leaflets. This 
destruction continues if the conditions are favourable for the fungus 
and gradually the leaf-area of the plant is reduced. Under extremely 
favourable conditions, many of the leaves become entirely destroyed 
through the mycelium from a large number of disease-spots spreading 
throughout the whole of the interior of the leaf. When such happens, 
the whole of the leaf-area of the plant is destroyed, the terminal bud 
falls over, aud the tree eventually dies. At other times large numbers 
of disease-spots are scattered about the leaves but not in sufficient 
quantities as to cause the death of the plant. These spots, however, 
have been rendered, through the destruction of the chlorophyll of the 
loaf, useless to the plant, and therefore, the plant becomes gradually 
weakoned. 


EFFECT OX THE XUT CEOP. 

To the planter, the most important of the checks is that given to 
flower development. Less flowers are produced and finally the oiseased 
condition of the trees becomes marked in the shortness of the crop 
of nuts. Again food is cut off from the development of nuts, their size 
diminishes, and their saleable value becomes reduced. It has been 
noticed that in some instances the shortage of crop, etc., can be traced 
directly back to the damage done by the leaf-fungus. In some cases 
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where the ‘disease-spots’ are few in number little damage was noticed, 
nor do they seem to increase until the conditions become unfavourable 
to healthy growth of the host plant. It would appear, therefore, that 
this fungus is a weak parasite and is only capable of doing appreciable 
damage when the conditions are extremely favourable for its development. 

The fungus that is present on coconuts in Java is also a weak parasite 
and there the damage 6eems to be limited to young plant* just after being 
planted out, when they are sending out roots in search of food for them- 
selves after having used up all the stored matorinl of the endosperm of 
the seed. Thereforo, if the conditions are such as to promote healthy, 
vigorous growth in the coconuts, the fungus may bo overcome and its 
attacks, for a time at least, thrown off. 

DISTEinUTIOX OF THE FUNGUS. 

The distribution of this fungus appears to bo fairly general, for it 
lias been noticed to a limited extent in Cocorite, La'vcntille, Guapo, 
Mayaro, (one estate) and Icacos districts, hut it is probablo that only 
in the last two is it doing any appreciable damage.— In Icacos three or 
four acres of diseased trees were noticed and the manager of tho estnto 
reported that thoir death wns very rapid. As n rulo, wit bin four months 
after the tips of tho leaves showed tho yellowing, tho terminal bud falls 
over and tho tree dies. These areas were isolated from ono another by 
considerabla distances, although the first ono was repotted on tho wind- 
ward sido of the estate. Ttio district is considered to ho a dry ono, tho 
soil being a good sandy loam, but it was ascertained that tho diseased 
areas were limitod to the driest portions of the estates where the soil was 
of pooror character than usual. In Mayaro tho disease wns distributed 
throughout the mterlands of ono estate, and many instances of trees 
dying out were noticed. This portion of tho estate was low-lying, damp 
and poorly drained. Tho coconut trees wore fairly good, and "it wns only 
in the badly water-logged situations that tho rices were dying in any great 
numbers. 

It lias, thereforo, boon obsorvod that although the fungus that causes 
thiB diseaso is conuncnly met with in many of the coconut districts in 
Trinidad, it limits its destructive ravages to such plnccs 

WHERE THE social. CONIMTIONS AHE UM'AYOFR.UlI.r. 
to healthy plant growth. It has been shown, however, that this fungus 
can enuso considerable damago and would certainly do so in a season 
unfavourable to tho host plants and, therefore, it is necessary to consider 
what measures should ho adopted to eradicate it from those portions 
of tho ostntes whero it is causing damage, and to prevent its further 
distribution. 

RESir.lUAI, MEASURES. 

A consideration of tho lifo history of tho fungus and the relation between 
it and the coconut suggest tho remedial measures likely to bo effective in 
dealing with tho disease. Tho measures suggested can only aim at the 
reduction of the amount of tho disease and at keeping the fungus well in 
check, for it would be impossible to suggest treatment that will entirely 
eradicate it. The remedial measures must lie divided under two heads : — 

(1.) Thoso which will destroy or weaken the fungus and. 

(-2.) Those which encourage a more vigorous growth of the oo -onu!. so 
as to enable it to better withstand nnv nttacks of the fungus. 

(I) The spots of the fungus, under favourable conditions exist in 
such numbers that unless these arc destroyed it is possible f,.r tho disease, 
given warm and moist, or windy weather, to spread very rapidly : — 

(n) All dead trees should therefore be cut down, all the portion* care- 
fully collected on the spot where the tree once stood, and the whole Imnit. 
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Great care should be exercised in collecting the portions of diseased plants, 
and the burning should be done in the diseased area of the field, for if 
diseased leaves are carried or dragged about the field there is muoh 
danger of spreading the disease. Although it is only the leaves and 
petioles that are diseased, it would be wise to burn as much of the tree 
as possible in order to prevent decaying stumps being left about the plan- 
tation to become infected with other diseases and pests. 

(b.) Trees that are showing a few diseased leaves should be climbed, 
the diseased leaves cut down and burned. .The manager of the estate at 
Icacos has burned several trees that have shown signs of disease, by 
sending a boy up the tree, packing dry material in the lower leaf-sheath 
bases and setting fire to the whole. This method, in some instances, has 
given good results, for all the lowered diseased leaves have been bu-ned 
and all the fungus spores destroyed. Considerable damage, however, is 
often dono to the tree by this method and at least two or three crops of nuts 
are destroyed. It would probably be just as effective to cut down the 
diseased leaves and bum them on the ground for in this way damage by 
burning would not be done to the young parts at the terminal bud. 

(c.) It would be advisable to search through the plantation to see 
whether any isolated trees show the characteristic broken-tips of the 
leaves with pustules on them, and if such are found these trees should be 
marked on the stem with a suitable mark so that they can be carefully 
watched, as they may possibly be the source of infection for other areas. 
All leaves showing signs of disease should be destroyed with fire and such 
should be examined at least once every fortnight until no further spread of 
the disoase is observed. These trees should be carefully attended to, 
manuro should bo given them and the soil around them properly tilled, 
in ordor to enable them to throw off the attacks of the fungus. 

Sr BAYING WITH FUNGICIDES. 

(d.) If the disease continues to spread, spraying with fungicides 
would render the spores of the fungus incapable of germination, and 
would therefore be effective in keeping the disease in check. The 
fungus is the most easily assailed through those portions of it that come 
to the surface — the spores, for the germination can effectively be prevented 
by the use of chemicals ; but the question remaining to be solved is 
how frequently it is uecessary to apply such an external remedy. 
Without further information such a problem cannot be answered, but 
continued observation would soon reveal an answer to this important 
question. How soon after complete destruction of the spores will a 
fresh batch bo produced on the same leaf? This is the question to be 
answered and such an answer must be a guide to the frequency of 
the use of fungicidal spraying. 

Bordeaux Mixture would probably be the fungicide that would be 
used the most economically, and spraying with this would need a spray 
pump and a long hose attached to the pump. The nozzle may be tied 
to the end of a long bamboo, or a boy may be sent with it up the 
tree in order that the highest trees could be sprayed. All trees showing 
any signs of disease and any in their immediate neighbourhood should 
be sprayed at frequent intervals and thus most of the spores would be 
prevented from germinating. (Appendix 1 has been translated from 
Bulletin du Department dc l' Agriculture aux Indes Neerlandaises) on the 
similar disease in Java and gives comparative results of different 
fungicidal age-ts, for in Java it is thought that spraying will prove to 
bo the most effective method in preventing the spread of the fungus. 

IMPORTANCE OF DRAINAGE. 

(2.) It has been noticed that this disease, at present is doing serious 
damage only when the conditions of tbe soil and cultivation are unf avourable 
to healthy plant growth, and, therefore, in order to keep the coconut 
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palms in vigorous growth, Buch points as drainage, manuring anil 
cultivation should be carefully attended to. In the interlands of the 
Mayaro district, which are low-lying and often waterlogged, the conditions 
could easily be improved by a system of drainage. The soil thero is 
of a clayey nature and is somewhat impervious— not soil tbo most 
suitable to successful coconut cultivation. Some of tho laud is bolow 
the sea-level and, therefore it is impossible to obtain an outflow for 
the surplus water, but much of the surface water and that in tho top 
six or nine inches of the soil might easily be removod by the digging 
of a system of wide drains about 18 inches deep. Even draining such a 
portion of the soil would prove beneficial to the coconut troes, ns they 
feed mainly by roots in the top layers of the soil and therefore removal 
of an accumulated mass of 'sour' water should bo an incentive to 
further root formation. Where tho diseased areas appear to bo on 
the light dry soils, the question of manuring and cultivation of tho 
soil should bo carefully attended to. Manures must not be looked upon 
as a means of curing disease, but they may bo the mcanB of strengthening 
the growth of the plant and the problem of manuring should bo Bolved 
by the best resources at the command of the estates. 

In having trees felled that wero showing signs of the root-discaRO 
a tree was sometimes met which did not show the symptoms characteristic 
of the root trouble. The roots appeared to be healthy, tho stein showed 
no signs of red discoloration, whilo the bud was involved in a rile smelling 
sort of bacterial rot. It was reported that about 1 per cent of tbo diseased 
trees in this district showed signs of a bud trouble, but that they wero 
seldom met with except as isoluted cases. On visiting a small savannah 
planted in coconuts in tho Siparia dhtrict, it was noticed that tho trees 
wero in a diseased condition. The youngest leavos appear to stand 
upright and do not unfold as they should. Afterwards, they turn vellow 
and then brown in colour and tho whole appoaranco is that of a withering 
tree with the centre of the cabbago in an unhealthy condition. Sometimes 
this dying of tbo “central bud" could not bo noticed until many of the 
lower leavos had turned yellow or brown, nor did there nppenr to bo any 
regular succession of deaths of tho lower leavoB, for often tho lowest leaves 
wore the first to turn yellow, while at other timeB the “middle" leavos 
Bhowed the first signs of being unhealthy. After a time tho terminal bud 
falls over, frequently leaving a ring of quite healthy-looking leaves at tho 
top of a “ headless ’ trunk. 

On cutting down several of these troos it was noticed that whilo tho 
roots and stem wero perfectly hoalthy, 

THE BASES OF TirE TOUNOF.ST LEAVES AN1> THEIR WRAPPINGS 
were in a rotten condition, as were also tho bases of the still-unfolded 
flower stalks. This rot, in a diseased palm that is still standing, is 
invisible until tho harder outer coverings of tho bud are removed mid 
it is found to ho limited to tho softer tissues. Instead of finding a healthy 
white cabbago, a pale-brown rotten moss is scon. It extends in badly 
disoasod troes from tbo basos of tho youngest leaves for a distance of threo 
or four foot downwards until it reaches tbo harder tissues of the stem. 
Sometimes it spreads in thinnish lines, which can often bo noticed 
extomally by tho leavos of one side of tho treo turning yellow, while the 
others are apparently healthy, but at ot er times it seems to spread 
centrally and tho varying external symptoms must be accounted for hr 
tho assumption that tho rot has no set method cf spreading and, 
therefore, whatover leaf has its food supplies cut off first must show tin- 
first signs of withering and yellowing. A badly diseased bud is generally 
full of fly larvrc, etc., and tho smell is awful. It resembles closely the 
bud of a tree badly attacked with rot or leaf disease and. therefore, 
suggests that further researches are greatly needed before any definite 
conclusion about its origin can bo arrived at. 
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Microscopic examination of the roots and stem indicated that they 
vrere quite normal, while those portions of the terminal bud, in the 
advancing margin of the disease, showed in most cases bacteria of different 
kinds, but in two instances was the advancing margin marked by a reddish 
discoloration produced by some fungal mycelium. Although this myce- 
lium has been more or less successfully isolated, fruiting bodies have 
not been obtained nor have the few infection experiments given positive 
results. Of the bacteria, two have been isolated in pure cultures, while 
at least one more has been observed in a rotten bud. Two of the bacteria 
are apparently gas-producers and have been found in rotten terminal 
buds of trees'that have suffered from the leaf -disease or the root-trouble, 
while another has only been noticed in rotten buds from the Siparia 
district. 

"Whenever the youngest visible leaf is observed to be lopped over and 
wilting, the terminnl bud is sure to be involved in a soft rot, The roots 
and stem appear to be quite healthy and no evidence of damage to the 
tree could be found, The few isolated cases in the Cedros district would 
indicate that this disease is not of a very infections character, bub large 
numbers have been killed out in the Siparia district, the spread being 
very rapid and apparently from the windward. I am inclined to the view 
that this disease is similar to the destructive disease of coconuts in Cuba, 
but as far as Trinidad plantations are at present concerned, it would 
appear to be lnrgely due to unfavourable conditions of soil, drainage, 
etc. Weakly trees, whether caused by bad drainage, inferior cultivation 
or inferior soli, are the most likely to be those that are attacked by disease 
and therefore improved conditions of cultivation, etc^, should render the 
trees more capable of withstanding attacks. 

More prolonged study and much experimental work is necessary to 
demonstrate conclusively the cause of the disease. With our present 
knowledge of the nature of the disease it is impossible to suggest a remedy 
for trees that are already infected, and, therefore, steps must be taken 
for preventing its spread. The rapidity with which the trees have been 
killed in the Siparia district and the marked resemblance of this disease 
to that which has proved such a menace to the coconut industry of Cuba, 
should illustrate the need for vigorous action being taken in order to 
prevent further spread of this disease. 

MEASURES TO BE ADOPTED. 

All diseased trees showing only the "bud-rot” should be cut down 
and destroyed* If the planter is sure that it is only bud-rot and not root 
disease (which is characterized by the disorganizalon of the cortex of the 
roots and by the red dish ring of discoloration in the stem) it should be 
sufficient to cat off the top 4 or 5 feet from the diseased trees and bury 
deeply with lime (it would be found impossible to burn such rotten masses 
as diseased buds). The remainder of the trunk and all rubbish should 
also be collected and burned or otherwise it may serve to harbour other 
pests, which eventually mav become destructive. Felling and destroying 
diseased trees is undoubtedly an expensive process, but the neglect of 
these prec rations may make all the difference between a trifling Joss of 
trees and a serious epidemic. It is also necessary that united action 
shou'd be taken, for it is useless for one plnnter to care for his estate 
and destroy all diseased material while his neighbours allow the disease 
to multiply and their estates to become centres of infection. From observa- 
tions made in the Siparia district, it would appear that any variety of 
coconut tree may be attacked, but it would be advisable to look diligently 
for plants that are resistant to tills disease for the selection of the most 
hnrdy varieties may be a means of assisting better cultivation, destruction 
of all disease 1 material, etc., in dealing with this disease. 

Mr. Stockdaie’s report on "Boot-disease,” "Leaf-disease,” and "Bud-rot” 
of coconuts concludes with the following:— 

SDMMARr AND CONCLUSION. 

In conclusion, it has been possible to establish three separate diseases 
of coconuts in Trinidad, besides those caused by the presence of J insect 
pests. These latter are, at present, doing comparatively little damage 
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except on one estate in Maynro district that is suffering from attacks 
•of scale, on another neglected estate in La Brea that was infested with 
beetles, and another small area in the Icacos district sull'ering from 
locusts. The three diseases hare been called the “Boot-disease,” the 
“Leaf-disease.” and the “Bud-rot.” The Boot-disense is, without doubt, 
the most serious; It Ls widely distributed and is causing considerable 
loss In the Guapo and Cedros districts and in some of the heavv un- 
drained interlnnds at Mnyaro. as well as in smaller areas at t-aventlllc 
and Cocorite, while It has been reported from Toco and Gnnvn-gunvnre. 
It Is apparently caused by a fungus, a species of liofryotliplotlia,' ami 
may be recognised by the yellowing and hanging down of the leaves, by 
the’ disorganized condition of the cortex of the roots, by the red ring 
of discoloration that may be seen in the stem, and by the pustules 
bearing fungus spores that are invariablv seen sooner or later, on tin- 
dead petioles. There are reasons for concluding that the disease is primarily 
one of the roots and although the mycelium of the fungus present iii 
the roots is not continuous through the si cm with that in the petiole-, 
experiments tend to indicate that they are of a similar nature, and. 
therefore, the petiole trouble, though secondary In destruction, may he 
one of the primary means of distribution of 'the disease, may spread 
through the soil by means of mycelium, by spores blown by the wind 
from tree to tree and by means" of the fail of diseased petioles, while 
replanting of supplies on diseased spots without proper cultivation and 
treatment may he a means of continuing the disease in the next crop 
of trees. The disease appears in nil soils, hut apparently spreads the 
more rapidly and is the more destructive in damp, low-lying, undroined 
hollows. Careful attention to drainage, cultivation and’ application of 
manures should Increase the vigour of the trees and render them le-s sus- 
ceptible to attack of disease. I’ndrained, uncultivated, neglected portions of 
any estate are a standing menace to the whole estate nnd perhaps the whole 
district. To prevent further spread of the disease, the following remedial 
measures have been suggested (a) All dead or dying trees, diseased leaves 
nnd petioles that have fallen to the ground, rubbish, etc., should he destroyed 
either by fire or by burying deeply with lime. All stumps should" he 
grubbed up and as many diseased roots as possible destroyed, t b ) When 
small areas are noticed, they mav be isolated from the remainder of the 
estate by digging a good t-rencli around them. This should prevent 
spread of mycelium In the soil to other portions of the estate. (<*) Hc-ting 
and cultivation of Infected land that has been cleared nnd burnt before 
replnnting “supplies.” (d) Spraying and application of chemicals to destror 
spores, and also mycelium in the soil, (r) Hcplnnting should be done with 
ripe nuts from disease-resistant trees if such can be found. 

The Leaf Disease is limited to small ureas, which are apparently 
In want of better cultivation, nnd seeing that a similar disease 1ms caused 
considerable damage to coconuts, especially to young plants, in Java, it 
is worthy of consideration and should be carefully looked for. It I- 
caused by a fungus— a species of Pcsfnlo:zin nnd may be recognised by 
the yellowish spots on the lentlets especially near their Ups. Tho-e spots 
gradually Increase in size, the distal leaflets of the leaf turn yellow, then 
brown, and eventually die. When the leanets for the terminal 2 or :t 
feet of the leaf have died, this portion breaks oil' nnd hangs vertically 
downwards from the end of a flying leaf. (This is characteristic of the 
disease nud is probably due to the weight of the dead tip cau-lnc i( to 
break off). The spots on the leaves lsecomc a grey ! -1 1 colour and bear 
on their upper surfaces the spores of the fungus. These spores are cap- 
able of distribution by wind or min and are capable of infecting another 
lent directly, provided that sufficient moisture ami air be present. They 
send small tubes into tire* tissues of t lie leaves, which destroy them ami 
eventually cause the death of snmll spots. By an attack at a Imv 
number of spots, the leallet is wholly killed out. 

The fungus— Prxtuhr.zin sp. is frequently but not always nceomp utb-d 
by another fungus — Dinlo’lut rpicoris. the fmcUlleatioiis' of which m.i> 
be observed ns -nmll black spots generally along the veins of tin- leaflets 
near the mid-rib or on the petiole-, but experiments -o far indicate that 
it Is either saprophytic or only complete- destruction coimm-nccd by 
Prstalo-.-.ia. More work, however, is neci— ary in llti- ditectlon in fc.d.-r 
to fully establi-h the connection b-lwccn the action of the— two fungi. 
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if there be an}-. Spread of this disease is accomplished by means of wind 
and rain and, therefore, besides winking; ever}- effort to keep the coconut 
trees healthy and vigorous by improved cultural methods, all sources of 
infection should be removed as they may be the cause of considerable 
damage during an unfavourable season. , ■ 

Tiie following remedial measures are recommended : — («.) All dead 
trees should be cut down and, with diseased leaves, <tc., should be destroyed, 

E refembly by fire. (6). Isolated trees, that show signs of disease, should 
e marked, carefully watched and all leaves that become attacked cut 
out and burned, (c) All plants in the diseased area should, as a preventative, 
be sprayed repeatedly with Bordeaux mixture, particular attention being 
given to the more delicate leaves. 

A Bcd-rot Disease was noticed in isolated cases in the Cedros district 
and had apparently caused the death of many palms on a Savannah in 
the Siparia district. The cause of the trouble is somewhat obscure. The 
roots and .stem of the palms appear to be quite healthy while the bud 
is involved in a vile soft rot. In one instance a fungus was present in 
the advancing margin of the disease but, generally, bacteria were the only 
organisms present. Three kinds of bacteria were noticed and two of them 
bad previously been found in trees that were suffering from other causes. 
On no occasion could it be established with certainty how the bacteria 
gain an entrance or whether they are the primary cause of the trouble. 

In the Siparia district the spread of the disease waa verv rapid but 
it is probable that more careful attention to cultivation, etc., iind prompt 
destruction of ldisen.se material would tend to keep this disease well 
in hand. 

Finally it must be urged that in dealing with the diseases of coconuts, 
the adoption of remedial measures must be carried out systematically by 
all interested in coconut cultivation, wherever the disease is present, in 
order that a check can be put upon its spread, and I am of opinion that 
every planter of coconuts should be made to carry out such remedial 
measures that will suit his local conditions— at any rate he should be 
made to destroy all dead trees on his grounds for, by co operation of the 
planters in this matter, it would be possible to check the disease and 
probably to eradicate it. 
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Europe. Use:ul facts and intcrc : ting informstion that may bo 
utilised on too Continent id or 

TIIE RISE OF TnE PLANTING ENTERPRISE AND TRADE IN CEYLON 
TEA.— by John Fciguson, (In Eaglisli, French, snd German) 
Published at the rcqucit of the Planters Association of Cejlou IJ or 

TEA MACHINERY & TEA FACTORIES— Dy J. Wallis Taolus C. E. 
with over 200 lllusnatijns. £1 10- Od or 

THE C0CCID.E ATTACKING TOE TEA PLANT IN INDIA A CEYLON. - 
By E E. O.cca and II. li. Minn Is Jdor 

TIIEOBROM.V CACAO OR COCOA. TtsBitinr, Cultivation. Chemistry and 
Diseases, by Herbert Wright, a u v and htindard work o i the 
subject. With 18 plates and diarrauu, con’cnts inclu Ic n .tea on 
tits history of cacao, climatic cauditi ns in s >mc cacao growing 
countries, Botanical characters nf rac.o plants ; T.ari ;Uc« of cacas 
and Feed selection ; cultivation of clean Trees; cultiv.atiou of c>c-.u 
with oilier products, with special reference to cultivation >.f Rcr-i:r: 
nnd Cacao ; general operatuns on a Cacao P.antition: Harrc-ting 
and Fermenting, Wnsbiug, Curitig and Fo'.ithing, Manures and 
Manuring, Yields, Diseases, Uses of Cacao .., .r. 03. rr 

Voil^g: Kifv.i cl: 1 . Cjw. 
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Books foe Tropical Planters. 


R. c. 

CACAO (Illustrated) : Oultnre, Preparation for market, Botany, Diseases 
Expor; va'u-, &e. 2nd Edition revise 1 bv J. Hnohley Hart, F.L.S., 

Sap^rin endent of Botanic tl Popart nent, Trinidad... 4s. Gd. or 3 25 

EXPERIMENT STATION, PERADENIYA. Notes on a visit to. Infor- 
mation regiriing Cacao sprayini and results obtained; Caono 
Manures, Green M -mating, and O^-tcn crops ... 4d. or 0 25 

ALOE, SISAL, AND RAMIE FIBRES; OILS; DTE, AND TANNIN G 

PRODUCTS ; DRUGS, &c. Nrie, on, by J. Ferguson 2i. or 1 t>0 

ItllEA, AGATE AND OTHER FIBRES. Prize Essay, giving muoh 
practi al information oo the snbject, written for the “Tropical 
Agricu turist” by W. W, John'on ... 4a. or 0 25 

ARECA TALM, ALL ABOUT THE, (Ba el Nut) and specially its Cultivation 

in Ceylon to guide intending Planters , by J.Fargnson la. 4d. or 1 00 

BANANAS AND PLANTALXS, All about. A Summary of information 
relating to Bananas and Plantains. Selected papers from the 
Kew Bulletin .. ._ ... 2s. or 1 50 

CAMPHOR CULTIVATION IN CEYLON. Prize E'say writ’ on for the 
“ Tropical Ag iculturiet” by J, K. Nock, Curator of the Hakgaln 
Botanic Gardens Ceylon, Giving instructions for Planting, Cnltiv. 
ntnn, and Distillation with an estimate of return per acre 4d. or 0 25 

CARDAMOM CULTIVATION, NOTES ON. With an Estimate of Expen- 
diture and Return of 25 acres, and notes on the Estimate, by 
T. 0. Owen, 2nd Edition , . ... Is. 4d. or 1 00 

CINCHONA PLANTER'S MANUAL, by T, O. Owen. Demy 8v 0 . (over 
200 pages). The best and most complete book yet published on 
Cinobona Cultivation ... 5s. Gd. or 4 00 

CINNAMON, ALL ABOUT. Giving practical instructions for Planting, 
Cultivation and Preparation for Market, with information from a 
variety of sources. . . ... Is. 4d, or 1 00 

COCONUT PLANTERS’ MANUAL. All about the “Coconut Pa'm ” 

( Cocos Nuciftra) including praolic 1 Instructions for Planting and 
Cultivation w tta Estimate specially prepared for Expenditure and 
Pi>-ceipts ; a Special Chapter on Desiccating Caconut ; and other 
suable information from a variety of s nrces, referring to the 
Indu-try in Ceylon, South India, the StraitE Settlements, Queens, 
land, and tbe West Indies, by J. Ferguson, c M.o., Fourth and 
latoft Edition now ready . . . , 4s or 4 00 

THE COCONUT PALM._ A Monograph on the Coconut Palm, issued by 
the Bureau of Science of the Philippines Government. The rernltB 
of much experimental work are given in this publication and it 
should therefore appeal and be of great value to a large number of 
Agriculturists and Scientific men. Profusely iilnstrated 43. or 3 00 

COFFEE PLANTERS MANUAL, for both the Arabian and Liberian 
Spe -i s; to which is adde I a variety of infoimation usual to 
Plante’S, inclniliig a snmmiry of the latest Practical Opinions on 
iha Different Operation! Required on Coffee Plantations, Ac. 
t, emptied from the Original Manual, by the late A Brown of Kandy, 
and a variety of other authorities, by J, Fergnson, Editor “ Ceylon 
Observer” and " Tropical Agriculturist ” (4th Edition) 4s. 8d. or 3 50 
Pottage Erta in each case. 



Books fob Tropic ax, Planters. 


COFFEE TREE AND ITS ENEMIES. Being observations on the natural 
Hi-tory of tbo Enemies of the Coffee Tree.in Ceylon, by tbc Uto 
J. b eitner. reeond Edition Revised and in some plaee3 crrrocted 
by Mr. E. Green. Wi'h an Appendix containing Mr, Abbey's 
Paper on Coffee Leaf Diseases, aad o:her information 2s. cr 

COFFEE CULTIYATIOX IX BRA7.IL. Its Capabilities, the Modes of 
Caltfvaiion mid Prospects of ' Extension, described in a Serici of 
Leitera from tbo late Mr. G. A. Cruweil end Mr. A. Scott Blacklnw, 
■with information from otbrr sonrees .. 8d. or 

CEYLON COFFEE SOILS AXD MANURES. A Report to tbo Ceylon 
Coffee Planters’ Association, by .1. Bnghea, F.c s., Fellow of the 
Instruction of Chemistry of Great Britain and Ire'and . . 2s. 

RATS OF OLD or the Commencement of the Coffee Enterprise in Ceylon, 
by two of tbo Pioneets .. .. 2s. or 

COTTOX CULTIVATION, by AV. Arthur de Silva, Agricultural Instructor. 
Description of the Varieties of Cotton, Land* snitablo for Cotton 
Cultivation, Preparation of Land, Selection of Sc-d, Cnltivation of 
Potennial and Annnal Cottons, Applica'ion of Manures, Insect 
Pests : Picking and Ginning, Estimates. 2nd Edition complete’y 
revised .. ... ... ... Is. 

FORAGE PLANTS AND TRE1R ECOXOIIIC COXSERTATIOX by the New 
System of “ Ensilage " by Thomas Christy, Jun., r.i s , Part 1. 
Caucasian Prickly Gomfrey. Part II. Bahnmocarpon nnd other 
Plants containing Tannin — with coloured and other illustra ion 2s. 

GRUB, ALL AROUT, Including a Paper on the Grub Pest in Cty'on, 
being the Result of Observation on the Cockcbafirand their Larva; 
in connection with Coffeo and other Planting, by K. C. Haldane, 

• . , , m Is. Sd or 

INDIAN INSECT PESTS by H. Maxwell Lefroy. M.A., F.E.B. F r. s , 2*, or 

AX INSECT ENEMY, ORTnEZIA, IXSIGXIS of Planters nnd Agriculturists 
generally with an account of Remedies by E. E. Green, 8d or 

THE MANGO ; ITS CULTURE AND VARIETIES. By 0, Marshall Wood, 
row, r.it II, p, furmcly Professor of Botany, Collego of Science, 
Poona, Illustrated .. ... .. Is Id or 

PALMYRA PALM. BOBASSVS FLABELLIFOBMIS: A popular 
Do*cri|dion of the Prim and its Products, Laving Special Iteierenc; 
toCejlon. With a Vnluablo Appendix, embracing ex tree's frrm 
m aily every Author that has noticed the Tree. Illustrated by 
Wood Engravings, By the lato William Ferguson, r 2 f S3 or 

PEPPER, ALL ABOUT. Including practical instruction" for Planting, 
Cultivation, and Piepata'ion forMnrke’ and giviDg c'st of Cultiva- 
tion, Estimate of Expenditure cnJ such other Valuable information, 
2nd Edition. now i eady .. .. .. 2; or 

PLANTING ENTERPRISE OF CTYLOX AND INDIA. Be : ng a Review cf 
the Agricultural end Planting Enter]" i e in C-jlon; Coffee 
(Arabian end Liberian), Tea. Cccoa, Cinch cut, Ca-d.amom-, Pane 
nnd other Prodnct*. aud of tbc Planting Enterprise in India snd 
other Countries, By Jolm Ferguson .. .. 2? fci or 

PLANTERS’ THUMB NAIL TEA PRICE TABLE 

Portupc !'y ‘. ra in car’, v.vr. 
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Books for Tropical Planters. 


.R. c, 

PIONEERS OF THE PLANTING ENTERPRISE LV CEYLON. By J, 

Ferguson. C.JI.O. Biographical sketches of the Emoppans who 
took promioent part m Pioneering Planting and Mercantile Oper^ 
atious in the Island. With Collotype Portraits, and bound in 
Leatherette, in handsome volumes. All Colonists should procure n 
copy — and teid these interestsng sketches — 1st 2nd and 3rd series. 

Price of each volume. ... ... • ... 11s or 8 0 

SALT: Its va’ue for Ag ioultnral Pnrpo3e=, and especially for Coconut 
' Palm Cultivation,- together with Information as to the Law and • 
Regulations in Germany by which Denatnralisa'.ion is effeoted 8d or 00 50 

TflE TAPIOCA PLANT : Its history, cultivation and uses. A review 

of ex sting information by J, H. Bnrkill . . 3d or 0 18 

LIABILITY OF ESTATE OWNERS AND OF SUPERINTENDENTS. Being 
a o -lleotion of important Decisions on the suhjeot, by the Supreme 
Court and the District Court of Kandy, with an Introduction and 
Appendix. Edited by E. L. Siebel, Proctor, District Court, 
lLandy ... .. . . . . 2s 4d or 1 75 

CEYLON PLANTERS" FADE MECU1I* Being an every-day Reference 
on the Relation between Plnntion Superintendents and Depart- 
ments of Government, with a Digest of Cooly -Court Case3 and the 
Road Ordinance .. .. ... 8J or 0 50 

CCLTIVATION OF TOBACCO. By Clarence W. Dorsey, Soil Physicist, 
in charge of Soil Investigations. (Reprinted from Farmer’s Bu'letin 
No. 5, Philippine Bure ru of Agrieultu e) ... 8d or 0 5o 

PLANTING AND MANUFACTURING OF TOBACCO for the use of Native 
Planters in Southern Indi-i, in English and Tamil., To whioh is 
added an article ou -< Tobacco ” from Porter’s Tropical Agricul- 
turist ” ... .... 2s or 1 50 

VANILLA CULTIVATION, All about, including practical Instruction for 
printing, cultivation, and preparation for market, with illustration 
(Recently Published) .. .. ._ Is 4d or 1 00 

WATTLE CULTIVATION IN CEYLON. Prtzt Essay written for the 
“ Tropical Agricultures ” by A. J. Kelriw, giving full directions for 
planting, harvesting and deying the bark with estimate for clearing 
and planting 100 acre3, weeding for two yeare, cost of harvesting 
and probable yield ... ... ... 40 or 6 25 

WYNAAD (THE) AND THE PLANTING INDUSTRY OF SOUTH INDIA, by 
Franois Ford. Chapter on The Wynaad r The Planting Industry ; 

The Planter’s Life; The Rolling Year; Coffee and its Cultivation; 

Tea and its Cultivation ; Labour and Land ; Conclusion Is 4d or 1 00 

IN TROPICAL LANDS, Account of Travels to the Sources of Ibe Amazon, 
the West Indian Islands and Ceylon by the late Arriiur Sinclair, 

F.L.S., f.r.c.i , Member of the Aberdeen Phlosophical Society, 
etc -,. ' - ... .. .. 4s Od or 8 00 

. . Postage ErMca in each case. 



